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Appliance Production 


EFFECT OF BAN ON USE OF COPPER AND ZINC 


ESPITE the minor concession 
secured by manufacturers—the 

postponement of the operation 
of the Order restricting the use of copper 
and zinc, for one month from 1st Feb- 
ruary to 1st March and the granting 
of permission to use up to Ist July 
any stocks of semi-fabricated metal and 
partly processed articles—-the outlook 
facing a large portion of the domestic 
electrical appliance market is bleak. 

In some respects, and for certain 
appliances, the position may be re- 
garded as worse than at any time— 
even during the war when, although 
controls were severe, they did at least 
permit limited production of some of 
the affected items, if only for export. 
Furthermore, with the probability that 
wash-boilers will be deemed to be 
covered by the restrictions, there is a 
fear that other appliances hitherto 
considered as basic requirements of an 
ordinary household may become in- 
volved. 


Alternative Materials 


It is true, of course, that it may be 
possible in some instances to utilize 
alternative materials. In point of fact, 


however, the term “alternative 
materials”? in relation to domestic 
electrical appliances is practically 


synonymous with aluminium, which, 
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while admirably suited to certain 
duties, is not by any means generally 
applicable. Also, for that matter, it 
is unlikely that, with the increased 
demands resulting from the restrictions 
on the use of other metals, aluminium 
will continue for long to be readily 
obtainable. 

In view of the world shortage of 
copper and zinc and the urgent need 
to ensure that available supplies are 
used for essential purposes, in particular 
defence, it is difficult to see how 
restrictions could be avoided, but it is 
arguable whether the best items have 
been chosen for the economies and 
whether the ban should have been 
complete or only partial. 


Effect on Exports 


Assuming that it is necessary for 
people in this country to go without 
certain electrical appliances which they 
have come to regard as almost essential, 
or at the best to make do with products 
of inferior quality, is it in the country’s 
best interests that the restrictions should 
apply to goods for export? We should 
be happy indeed if we thought that 
the position had so far improved that 
the necessity to export were any less 
vital and we feel strongly that the 
Government should consider further 
before they bring to nought the vast 
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amount of work undertaken by British 
domestic appliance manufacturers in 
popularizing their products abroad. 

It is most unfortunate that the imposition 
of the metal restrictions should have 
coincided with a period of power cuts 
and an incipient coal crisis. Nowadays 
there is an official tendency to look askance 
at the domestic electricity consumer al- 
though in many cases by using electricity 
instead of gas or coal, he is actually saving 
fuel—and high-grade fuel at that. This 
attitude will have to be overcome if further 
onslaughts on the domestic appliance 
market are to be avoided and if, when an 
improvement in the position permits the 
restrictions to be relaxed, the industry is to 
receive its fair share of materials available. 


STILL NOT ENOUGH 


During 1950 the British Electricity 
Authority installed an aggregate of 1,034 
MW of new plant of which, for various 
reasons, only 923 MW was effective. While 
this was a record, comparing with a total 
of 826 MW in 1949, the addition still fell 
far short of the needs as the continued 
necessity for load reduction testifies. The 
system needs an annual increment of at 
least 1,800 MW and present plans aim at 
a minimum of 1,500 MW a year. It is 
imperative that the Government shall fully 
realize that only a sufficient supply of 
electricity can enable the country’s 
industries to meet the increased demands 
now being placed upon them. This means 
that power station constructors and 
generating plant manufacturers must be 
given first consideration in the allocation 
of materials and labour. 


BRIGHTON CONVENTION 


The preliminary programme of the 
British Electrical Power Convention at 
Brighton (18th to 22nd June) follows very 
similar lines to those of the preceding 
meetings—receptions by the Mayor and 
the president; three, or perhaps four, 
papers; annual dinner; and organized 
tours. Where it differs is that there is 
more “free”? time, a very desirable 


arrangement when the primary purpose 
of the event is to provide an opportunity 
for members of all branches of the electrical 
industry to get together and establish 
We would 
for the 


“contacts” and friendships. 
stress the term “all branches,” 
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industry has not yet got over the idea that 
this is a B.E.A. Convention. The title i; 
very largely to blame for this and, once 
again, we urge an early change. In our 
issue of 16th June last we suggested that 
“National Electrical Convention would 
meet the need, but there may be a bett«r 
alternative. 


CALORIFIC VALUES 


Uncertainty is still sometimes appareiit 
through the use of two sets of calorific 
values—the gross and the net. The first 
is to be preferred. Although it does not 
allow for the fact that all the available heat 
is not usefully employed, since vapour 
initially in the fuel, plus that resulting from 
combustion of the hydrogen in it, is carried 
away in the flue gases, it can be determined 
by calorimeter with sufficient commercial 
accuracy. On the other hand, net calorific 
value is based on certain assumptions and 
in the past has been variously interpreted. 
In practice it now entails a fixed con- 
ventional deduction of 1,055 B.Th.U./Ib of 
water as the latent heat of condensation. 


OIL 

Preoccupation with load-shedding and 
the re-imposition of dim-outs, now likely 
to be further aggravated by shortage of 
coal, must not induce us to shut our eyes 
to the freeing of fuel oil from all restriction. 
It is an odd situation, at the onset of 
another solid fuel crisis, which seems to 
have come about almost unnoticed. An 
enormous expansion of facilities for refining 
oil in Great Britain is taking place. Large 
quantities of fuel oil must, by agreement it 
seems, be made available for sale in this 
country. How are makers of central 
heating equipment for houses and com- 
mercial buildings likely to react to_ this 
development ? 


RAILWAY COAL 


The amount of coal saved through the 
suspension of many train services this week 
can be only a very small fraction of that which 
would have been saved had the Weir Report 
of railway electrification been implemented 
before the last war. This saving would have 
been about ten million tons per annum 
and of high grade coal. It is significant 
that none of the London electric suburban 
services, to supply which inferior power 
station coal is used, are to be curtailed. 
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Modern Factory Installation 


New Methods Adopted at the Lotus Factory, Stone 


Staffs, of a new shoe factory, in 
which all the production is under- 
‘ken on one floor in a single shop where 
i.ere are no pillars and in which no piece 
©, equipment is allowed more than 5ft 6in 
above the floor, has provided the electrical 
contractors with some interesting problems. 
Both lighting and heating have presented 
difficulties in view of the diversity of 
operations undertaken in comparative close 
proximity. In some processes, such as 
stitching, operators have to move about 
but little and consequently need more 
warmth than, say, the operators of the sole 
presses, the drying cabinets or the polishing 
machines, in the use of which some muscular 
cllort is required or in which heating is 
involved in the process itself. 
The decision to keep the space above 


P Ts: erection by Lotus, Ltd., at Stone, 


Above : Main switchboard feed- 

ing the “A” and “ B” fuseboards 

which supply power to the two 

halves of the factory. The 

frequency changers are on the 
right 


Right: From the main fuse- 
boards cable is run in trunking 
in the basement to feed local 
fyseboards mounted on pillars 
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the machines entirely clear greatly improves 
the general appearance and _ visibility 
throughout the factory, but it necessitates 
the taking of all the electrical services from 
the floor, with suitable provision for re- 
arranging machinery to meet the require- 
ments of changes in the production 
programme. 

The main electricity supply is taken 
from the Midlands Electricity Board at 
400 V, 3 phase. This is supplemented, 
for the purpose of reducing maximum 
demand charges and of eliminating the 
necessity for load shedding, by a 100 kVA 
supply from a Brush 400/440 V alternator 
driven by a Paxman 120 h.p., 1,000 r.p.m., 
6-cylinder diesel engine. A “ Lilliput ” 
automatic voltage regulator is fitted, 
provision being also made for manual 
operation. 

In the switchroom the main supply is 
taken to an_ English 
Electric 500 A_ switch 
and thence to two 200 A 
isolators feeding the 
“A” and “B” fuse- 
boards supplying power 
to the two halves of the 
factory. Separate 150 A 
isolators cover the boiler 
house, the factory light- 
ing, the basement 
lighting and a Broom 

& Wade 80 lb/sq in 
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compressor (Higgs 40 h.p. motor) required 
for process work, while 30 A_ switches 
(English Electric) control the pilot lighting, 
local lighting, floodlighting, road and gate 
house lighting. 

The supply from the emergency plant is 
taken to two Sanders 250 A. isolating 
switches covering the “A” and “B” 
boards, with a 30 A switch for the pilot 
lighting. The generator itself can be 
isolated by a 150 A switch. At present the 
power factor is 0-8 (with the lighting on) 
but this will be improved shortly when the 
power factor condensers now on order are 
installed. 

Each of the “A” and “ B” fuseboards 
for the factory power supply covers ten 
60 A circuits. From them the wiring is 
taken in Power Centre trunking to standard 
12-way 15 A fuseboards located on pillars 
in the basement, whence conduit is taken 
up through the ceiling as required either 
direct to the machines above or to runs 
of 3in by gin trunking mounted about 
2ft 6in above floor level. This trunking 
has isolators incorporated with socket 
outlets at intervals, every circuit being 
numbered to facilitate tracing and rectifica- 
tion of faults. Almost all the motors used 
are 3-phase units, but 230 V supplies are 
available for some of the smaller machines 


and for electric irons and certain othe« 
heating equipment. Supplies at 110 \ 
required for small heating elements in- 
corporated in some of the machines arc 
provided by means of local resistance: 
while transformers give 12 V for low voltag« 
lighting required for fine work such a: 
stitching. 

Cold-cathode lighting, with a total loa: 
of about 70 kW, has been adopted througl - 
out the factory and offices, utilizing George 
Forrest & Son’s fittings. In the factory 
continuous lengths of fittings, made up cf 
1oft sections each housing three 100 W 
tubes, are spaced 1oft apart to give a 
lighting intensity of over 30 ft-candles 
throughout the 32,000 sq ft of production 
area. Switching is done from groups of 
twelve switches, each one covering five 
fittings. For the pilot lighting 200 W 
tungsten lamps in Benjamin reflectors are 
employed. 

In the entrance hall a 12-lamp pendant 
fitting weighing 5 cwt supplements cold- 
cathode lighting from the cornices and from 
a continuous ‘“‘ Perspex ”’ trough in the 
corridor at the top of the staircase. Cornice 
lighting is also employed effectively in 
conjunction with alcove lighting in the 
display room. Cold-cathode fittings in 
various sizes illuminate the offices and 


In the factory trunking mounted 2ft 6in above floor level has socket outlets at intervals to feed 
the various machines 
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yridors, spherical fittings (with tungsten 
_mps) being used in the toilets. English 
-lectric local fuseboards are installed 
\roughout the factory. 

For the hot water required for the heating, 

ocess work and domestic purposes, two 
Javey Paxman boilers (one used as standby) 
ive been installed complete with Bennett 
automatic forced and induced draught 
stallations, Niagara stokers and Rossiter 
‘evators. Apart from hand control of the 
.evators, all operations are entirely auto- 
vatic. All the starters for the electric 
.otors are grouped on one of the walls of 
he boiler house, the electricity supply 
going through a Simplex main t.p. and n. 
150 A switch. 

In a separate control room an Electroflo 


panel incorporates indicators and recorders | 


lor steam pressure and CO,, heat and flow 
return indicators, low water and _ high 
pressure alarms, and recorders for giving 
the temperature in the combustion 
chambers and the boiler outlets. With 
the aid of a Watford contactor panel and 
electrically operated mixing valves, any 
desired water temperature can be obtained, 
provision being made for the mixing of 
flow water and return. 

Three pumps (driven by Bull 3 h.p. 
motors with Allen West direct-on starters) 


Watford panels give local control of temperature 
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In the entrance hall a 12-lamp pendant supplements 
cold cathode lighting from the cornices and a con- 
tinuous “ Perspex ” trough 


have been provided to circulate the hot 
water but only one is used at a time, running 
continuously night and day for a week and 
then being rested for a fortnight. Situated 
in the same pumphouse are two feed pumps 
for the boiler. These are driven by 6 h.p. 
Crompton Parkinson motors with Allen 
West starters and are controlled by hand. 
All the installation in the boiler house and 
associated buildings is carried out in 
Pyrotenax mineral insulated cable. Low 
voltage sockets (12 V and 25 V) are pro- 


‘vided for the use of inspection lamps. An 


immersion heater supplies hot water for a 
wash-basin and shower bath for the use of 
the boiler-house attendants. 

In the calorifier room are installed a 
steam generator for process work, two 
domestic hot water tanks and two calorifiers 
for the unit fan heaters in the factory and 
the radiators used in the offices. These 
are equipped with British Thermostat Co.’s 
mixing valves, Satchwell” thermostats 
and Drayton regulators. A Bull 2 h.p. 
motor (Allen West starter) drives a pump 
for the domestic water supply, duplicate 
circulating pumps (1 h.p.), time switch 
controlled, being provided for the heating 
system, 

A Watford panel with Elliott recorder 
gives indications of external, office, main 
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works, hot water flow and return tempera- 
tures, with a permanent record of external, 
office and works temperatures. Four similar 
Watford panels in the production area 
itself give local control of the temperature 
in different zones of the factory. 

Three ‘‘ Copperad ” heaters, which in- 
corporate fans blowing through banks of 
high pressure hot water tubes, are provided 
in each of the four zones, making twelve 
for the whole factory. The fans are driven 
by 3-phase motors of 10 or 12 h.p. The 
heating installation is designed to operate 
at 65 deg F and is normally set to this 
figure. Three-way valves permit the by- 
passing of the hot water if the temperature 
becomes too high, further control providing 
for the switching off of the middle of the 
three units in each zone. Recirculation is 
made possible by the inclusion in the 
system of dampers and Matthews & Yates 
air filtering apparatus. The air extract 
fans are driven by 12 h.p. and 10 h.p. 
Laurence Scott motors. In the entrance 
hall the air is warmed by a fan heater unit 
inset in each of the side walls and designed 
to operate on a 5 min time cycle. The 
heating throughout the building is time 
switch controlled to operate only between 
6 a.m. and 6 p.m. and provision has also 
been made for the conditions outside the 
factory to be taken into consideration. 
This factory is engaged almost exclusively 


Hi uency edge trimmers operate at a speed of 
r.p.m. B.T.H. frequency changers 
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on the production of ladies’ high grade 
fashion shoes, together with a certain 
number of ‘‘ casual ”’ models. Right fror: 
the initial operation of cutting to the fina! 
packing and despatch electricity is employed 
extensively both as a means of increasin: 
output and improving the finished produci. 
Mechanization makes it possible for one 
operator to cut the materials for as many 
as three or four gross pairs of shoes a day 
as against only a few dozen pairs by hand. 
The seven presses employed are connecte:! 
by Reyrolle plugs to facilitate rearrang:- 
ment. Sets of components are stamped oi: 
electrically operated and heated machines. 
In the closing section, where the uppers 
are made, the many operations of skiving, 
seam flattening, gimping, punching, edge 


-beading, strengthening, fancy stitching, 


making the linings and the final stitching 
together are undertaken virtually entirely 
on electrically operated machines, eight to 
sixteen of which are driven through shafting 
from a single 1 to 3 h.p. motor. The 
application of heat where necessary is also 
undertaken electrically. 

For preparing the soles and insoles, the 
blanks for which are received from the 
company’s factory at Stafford, machines 
with individual drives are generally em- 
ployed. Among the many operations they 
carry out are randing (or trimming), 
slashing the insoles to give flexibility, 
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velling for slip-lasted shoes, feathering 
1c waists, edge smoothing, flexing, levelling 
-nd splitting to the correct thickness. 
Cabinets incorporating infra-red lamps 
re used for drying the solution used for 
:taching the “* Lotex ” soles to the platform 
hoes. Other processes in which electricity 
utilized in the making department are 
ind, bed toe, seat and staple side lasting, 
ulling over, trimming and bottom levelling. 
Among the most interesting of the 
.achines used in finishing are the high 
‘requency edge trimmers which operate at 
a speed of about 10,200 r.p.m. from B.T.H. 
irequency changers which convert the 
s.andard 50 c/s supply to 170 c/s. Other 
‘inishing operations carried out electrically 
are hand or automatic edge setting, 
polishing, blowing off dust, heel fixing 
with screw or nails), and conforming 
(pressing under heat to improve the shape). 
After “tidying up,” spraying where 
necessary, attaching trimmings, examina- 
tion and checking, the shoes are finally 


(1) Rotary sole laying 
machine for pressing on 
the soles after .applying 
the adhesive; (2) Infra-red 
cabinet for drying solution 
before attaching “ Lotex ” 
leather substitute soles ; 
(3) Conformer used to 
shape soles under heat to 
improve the appearance of 
the shoes 
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labelled and boxed. An_ electrically 
operated elevator carries empty boxes from 
the storerooms in the basement up to the 
packing department and brings them back 
filled. A 30 cwt Express lift is available 
for heavy articles. 

An International Time Recording Co.’s 
clock system, incorporating a master and 
eleven slave dials, is connected with a public 
address system to give automatically signals 
for tea breaks and “ knocking off.’ Pro- 
vision is made for relaying radio pro- 
grammes and gramophone records and 
there are microphones in the manager’s 
office and in the telephone operator’s room. 

In a separate building is one of the best 
equipped all-electric canteens we have 
seen. It was described in our issue of 
20th October, page 601. The main electrical 
contractors for the whole scheme were 
G. N. Haden & Sons, Ltd., and the 


Electrical Installation Co., the consulting 
engineers being Glendenning, Parkinson & 
Partners, Belfast. 
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Fundamentals of 
Theory and Operation 


quires an accurate knowledge of the 

impedance, power factor, etc., of com- 
ponents to be used in his circuits and before 
making the necessary measurements, he often 
has to search through a mass of highly 
specialized literature, to find a suitable 
circuit. Having decided upon a_ bridge 
network which appears promising, a great 
deal of effort can be wasted by endeavouring 
to eliminate errors due to stray impedances, 
etc., so as to obtain results of the required 
accuracy. The object of this article, there- 
fore, is to present in a concise form the basic 
principles of bridge measurements, and to 
indicate the possible sources of error and the 
methods of operation likely to yield the 
highest accuracy. 

The most elementary and often the most 
accurate method of measurement is that of 
comparison with a standard of known 
constants. To take a common example, the 
mass of an object is obtained by comparing 
it in a balance with a quantity of matter of 
known mass. In electrical engineering, all 
passive linear circuits can be represented at 
any given frequency by a combination of 
resistance and reactance. The problem of 
measuring circuit parameters, therefore, 
frequently reduces to one of comparing the 
resistive and reactive components of an 
impedance with suitable standards of re- 
sistance and reactance. 

Fig. 1 shows the schematic diagram of a 
four arm bridge network comprising ratio 
arms Z, and Z,, standard impedance Z, and 
the impedance to be measured Z,. If the 
impedance of the detector Z, is infinitely 
high, current from the alternating source will 
divide between the two branches, and a 
current i, will flow through Z, and Z, and i, 
through Z, and Z,. Thus the voltage applied 
to the input of the detector is the difference 
between i, Z, and i, Z,, and when this is 
zero the bridge is balanced. Hence at 
balance, 

........(1). 
i, (1) 
Equation (1) shows that the function of the 


Tiss electrical engineer frequently re- 
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A.C. Bridge Networks 
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ratio arms is to determine the ratio of tic 
currents flowing through the impedance to |e 
measured Z, and the standard impedance /,. 
This relationship is still true if the impedanve 
of the detector is not infinitely high, because 
at balance current is not diverted from tle 
bridge arms through the detector. 

The balance conditions are now easily 
derived because 

i, 
i, = hence Z, = 

Equation (2) is known as the balance 
equation and is characteristic of all four arm 
bridges. In general the impedance to be 
measured Z, will be complex and may be 
represented as in Fig. 2 by a series circuit 

R, + jX, or asa parallel circuit +X, 

If the ratio arms are impedances of the 
same type and phase angle, the standard 
impedance Z, will generally consist of a 
series or parallel connection of impedance 


standards. Then in both cases 
Ze Zo 
R,= R, and — 


The above theory applies to such bridges 


© 


Fig. 1 [Re] {Xe} 
SERIES CONNECTION 
Fig 2 


PARALLEL CONNECTION 


EECTRICAL REVIEV 


! 
= 
| 
{ 
| 
t 
as t 
It 
cont 
arm 
forn 
pon 
usué 
the 
pos} 
caus 
vari 
caus 
im 
eart 
com 
the 
4 june 
indi 
eacl 
shie 
oT] 
= 


y 


2). 


lance 
arm 
be 
y be 
rcuit 
R 

iX, 
the 
dard 
of a 
ance 


dges 


[EW 


Fig. 4 


as the Maxwell inductance bridge, the series 
capacitance bridge, and the conductance and 
capacitance bridge. 

It should be noted that equation (2) will 
provide the conditions of balance for any 
configuration of components if the bridge 
arm impedances are written in complex 
form and all the real and imaginary com- 
ponents separately equated. 

If the circuit of Fig. 1 is constructed, it is 
usually found that the balance changes when 
the operator moves his hand or alters his 
position relative to the bridge. This is 
caused by the impedance to ground of 
various parts of the bridge changing, thereby 
causing a small change in the current flowing 
in the network. The best solution is to 
earth one corner of the bridge (the most 
convenient one is generally at one end of 
the impedance under test, e.g. in Fig. 1 the 
junction of Z, and Z,) and to shield the 
individual components by enclosing them 
cach in a metallic box (sometimes magnetic 
shielding is also necessary) which is often 
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Fig. 5 


connected to its low potential terminals. 
This reduces the unwanted impedance thrown 
across the bridge arms but renders it in- 
variable, especially if the complete network 
is then placed in an earthed box. The 
earth impedance of the network may then 
be represented as in Fig. 3 by Za, Zp and Ze. 
Za is now of little consequence because it 
merely shunts the signal source. Zp and Ze 
are, however, still important because they 
now fall across Z, and Z, respectively, and 
will therefore modify the effective magnitude 
of these components. In view of the 
difficulties of accurately assessing Zp and Ze, 
one of the best ways of utilizing the circuit 
is to employ the method of parallel sub- 
stitution, which also has the advantage of 
being completely independent of the accuracy 
of the ratio arms. 

The circuit shown in Fig. 4 is set up and 
balanced by adjustment of Z,, with Z, set 
to a convenient value greater than Zx. Zy is 
connected to one side of Z, and its high 
potential lead is separated from that of Z, 
by about 0.25 in. Z x is then connected in 
parallel with Z,, with as little disturbance to 
the leads as possible, and the circuit re- 
balanced by adjustment of Z, only. The 
impedance of Zx is then given directly by the 
change in impedance of Z,, and is independent 
of the remainder of the circuit. It is obvious 
that parallel substitution can only be em- 
ployed where standard impedances of greater 
magnitude than the impedance to be 
measured are available. Where this is not 
possible it is necessary to eliminate the earth 
impedances Zp and Ze, Fig. 3. This may be 
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readily accomplished with a normal bridge 
by providing a pair of auxiliary bridge arms 
connected as in Fig. 5. The position of the 
signal source and the detector is also inter- 
changed. The bridge is operated by con- 
necting the detector between B and D and 
balancing the main bridge, then with the 
detector between D and E, obtaining a 
balance by adjustment of Z; and Z,. This 
procedure should be repeated until both the 
main bridge and the auxiliary bridges are 
simultaneously balanced (i.e. changing the 
position of the detector produces no output). 
In this condition E and D are both at earth 
potential, and hence the impedances to 
ground from these points do not carry current. 
Stray impedances from A and C are in parallel 
with Z; and Z, respectively, and therefore 
do not affect the values of Z; and Z,. 

The use of the Wagner earthing system to 
remove stray impedances can be avoided by 
employing a comparatively little known 
circuit (see Fig. 6) due to A. D. Blumlein. 
The ratio arms comprise two windings of a 
transformer with tight inductive coupling 
and the detector circuit may be connected 
either directly across one or both ratio arms 
or to a third winding on the transformer. 
When balanced the core of the ratio arm 
transformer will carry no flux, hence the 
ampere turns of one winding must equal the 
ampere turns of the other. Thus the ratio 
arms appear to have a very low impedance 
(due only to the resistance of the windings 
and leakage inductance) and hence low earth 
impedances may be thrown across them with 

_negligible effect upon the accuracy of 
measurement. If the bridge is_ slightly 
unbalanced the ampere turns of the windings 
are no longer equal and the transformer 
appears to have a large impedance. Very 
good sensitivity is therefore obtained with a 
bridge employing this type of ratio arm. 
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Inductively coupled ratio arms have th: 
further advantage of a very great stability 
and permit of very accurate initial adjus:- 
ment (1 part in 10° being possible in case «f 
unity ratio coils). 


Associated Apparatus 

The choice of the type of signa source fur 
use with bridges is largely determined by the 
frequency at which measurements are re- 
quired. For many purposes a_ voltae 
derived from the 50 c/s mains via a trans- 
former is suitable ; this applies particulary 
to high voltage bridges. For operation at 
frequencies above 50 c/s it is generally 
necessary to use a low power oscillator 
capable of supplying a few volts -at the 
required frequency, although occasionally 
battery operated microphone hummers are 
encountered in portable equipment. 
Frequency stability is of importance if the 
bridge balance is not aperiodic, i.e. if one of 
the balance conditions contains a term which 
depends on frequency. Typical examples 
are the Wien and Schering bridges. (It 
should be noted that these bridges, par- 
ticularly the Wien bridge, are eminently 
suitable for frequency measurements.) 
Harmonic distortion in the signal source can 
also be troublesome, especially in the case of 
the Wien and Schering bridges, although 
difficulties due to harmonics can be greatly 
alleviated by using a tuned detector. 

As in the case of signal sources, detectors 
may be classified, as in Table 1, according to 
the frequency range to be covered. 

To increase the sensitivity of the detector 
system some form of valve amplifier is 
frequently employed. This may comprise a 
flat amplifier covering the band required, or 
incorporate either tuned circuits or some 
form of frequency selective negative feedback 
in order to reduce the response to signals at 
unwanted frequencies. Electronic amplifiers 
have the advantage of a very high input 


TABLE 1 
oy Range Type of Detector 
c/s. 
0-50 Vibration Galvo. Magic 


Eye Indicator 


50-1,000 Vibration Galvo. Telephones 
1,000—7 000 Telephones 
above 7,000 Visual Indicator. 


Telephones in conjunction wit! 
a Detector Amplifier 
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impedance, generally of the order of | or 
2 megohms, but normally require one side of 
the input to be earthed. This may be 
avoided when a balanced to ground input is 
required (e.g. Fig. 1) by means of a balanced 
isolating transformer. Above about 7,000 c/s 
the response of a telephone falls off, and it is 
then usual to employ a detector amplifier in 
which the input signal is mixed with a signal 
from a local oscillator, to produce a beat 
note of approximately 1,000 c/s, which is 
then easily audible in a telephone. A similar 
system may also be used for the detection of 
weak 50 c/s signals, due to the practical 
difficulties of constructing a high gain 
amplifier which is free from undue inter- 
ference from the mains supply. 

In order to obtain a complete bridge 
balance it is usually necessary to adjust at 
least two of the parameters of the network. 
If it is only required to measure one com- 
ponent of an impedance, time can be saved 
by using a phase discriminator in the detector 
circuit. (In practice it is only worth while 
using a phase sensitive detector if a large 
number of measurements are to be made.) 
This renders the detector sensitive to only 
one phase of the unbalance voltage from the 
bridge. 

A simple form of circuit is shown in Fig. 7 
from which it will be seen that the bridge 
output voltage is fed, via an amplifier, into a 
modulator circuit. A reference voltage is 
taken from the bridge signal source and is 
adjusted for phase by means of R and C 
until the detector responds only to changes 
'n one component of the impedance standard. 
‘The reference voltage should be large enough 
to“ close ” all the diodes in the discriminator 
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even when the bridge is badly unbalanced. 
This results in shorting the bridge output 
voltage for one half of every cycle, thus 
rectifying the required phase, but producing 
a symmetrical output for the quadrature 
component to which the d.c. voltmeter will 
be insensitive. 

Before making measurements on a newly 
set up bridge, it is a wise precaution to carry 
out a few simple tests designed to show up 
any sources of error which may exist. As a 
general rule bridges used for direct measure- 
ments should be operated with the lowest 
possible ratio of the ratio arms. Ratio arm 
errors can be eliminated by taking the mean 
of two balances obtained with the ratio arms 
connected in their normal position, and when 
reversed. Spurious e.m.f.’s, and impedance 
unbalance, in the detector circuit due to 
inadequate screening, common earth leads, 
etc., may be traced by reversing the connec- 
tions to the detector. 

Intermodulation errors, caused by signal 
frequency e.m.f.’s generated as a beat note 
of two harmonics in the detector circuit, can 
be investigated by varying the voltage 
applied to the network, and may be avoided 
by passing the input waveform through a 
suitable filter. 

As a final check on the overall accuracy of 
the system, a reliable standard impedance 
should be measured at various settings and 
the probable limits of error estimated. 


E.T.U. Conference 


The annual policy conference of the Electrical 
Trades Union will be held during the week 
commencing 7th May next. 
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HE Public Transport Association has 
elected Mr. W. T. James, O.B.E., as 
chairman of the Association, with Mr. R. W. 
Birch and Mr. S. Dudman as vice-chairmen. 
Messrs. A. B. Wishart, R. M. Hawkins, 
H. M. Hibberd, D. M. Brunton and H. P. 
Aston have been appointed directors of 
Belling & Co., Ltd. 

Mr. E. H. Hickery, 1L3.A., divisional officer 
ot the Iron and Steel Trades Confederation 
and a member of the National Council for 
Wales, has been appointed a part-time member 
of the South Wales Electricity Board. 

Mr. E. D. Johnson, V.1.E., has been 
appointed a director of the Indian Cable Co.. 
Ltd., Calcutta. He has been works manager 
of the company’s factory at Tatanagar, Bihar, 
for twenty-two years. 

Mr. D. G@. Maynard has joined Laurence, 
Scott & Electromotors, Ltd., as sales engineer 
attached to their Lancashire sales office. He 
was previously with Crompton Parkinson, 
Ltd., as textile application specialist. 

The Cable Makers’ Association and 
affiliated associations have announced the 
appointments of chairmen for 1951. Mr. 
E. C. Holroyde, vice-chairman of Crompton 
Parkinson, Ltd., is chairman of the Cable 
Makers’ Association, Mr. H. B. Davies of 
Enfield Cables, Ltd., has been appointed 
chairman of the Mains Cable Manufacturers’ 
Association and the Mains Cable Manufac- 
turers’ Association (Super Tension), Mr. C. H. 
Broughton Pipkin, of British Insulated 
Callender’s Cables, Ltd., is chairman of the 
Rubber and Thermoplastic Cable Manufac- 
turers’ Association, and the chairman of the 
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Overseas Rubber Cable Manuufacture:s’ 
Association is Mr. F. W. M. Lewis, | 
Siemens Bros. & Co., Ltd. 


Mr. YT. Hands, O.B.E., director of manu- 
facture of the Edison Swan Electric Co., Ltc«., 
has retired through 
ill health. He has a 
record of forty-four 
years’ service with the 
A.E.I. Companies, 
mostly — with the 
British Thomson- 
Houston Co., Ltd. 
After five years at the 
Rugby works he went 
to Willesden in 1914 
where eventually 
became manager. The 
building, organization 
and management of the 
new Newcastle-under- 
Lyme factory was entrusted to the Willesden 
staff under Mr. Hands. In 1946 Mr. Hands, 
relinquishing his post as manager of the 
Willesden works, was appointed managing 
director of Cosmos Manufacturing Co., Ltd. 
He was appointed director of the Edison Swan 
Electric Co., Ltd., in 1948 following the 
incorporation of Cosmos in Ediswan, and 
became director of manufacture that 
company in 1949. 


Mr. T. Hands 


Among the changes in the Hoover group 
factory organization, as from the lst January, 
announced by Hoover, Ltd., are the 
following :—Mr, C. J. Hodges is appoirted 
works manager of the Cambuslang factory, 
Mr. A. McDonald is transferred from Perivale 
Engineering Department and becomes chief 


Mr. H. B. Davies 


Mr. E. C. Holroyde 
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Mr. C. H. B. Pipkin Mr. F. W. M. Lewis 
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‘neer, Merthyr Tydfil factories, and Mr. 
4, Austin previously superintendent of 
Wycombe Works becomes’ works 
wager at High Wycombe, 
“wy. Hugh Purslove Barker, managing 
ector of Parkinson & Cowan, Ltd., has been 
winted a part-time member of the British 
insport Commission. 


ar, Arthur M. Scott, M.C., C.A., has 
n appointed chief accountant to the British 
ctricity Authority in succession to Mr. 
W. Coates, C.B.E., M.A., LL.B., F.C.A., 
retires from that position on 10th .\pril. 
‘efore his appointment as deputy chief 
a -ountant (distribution) in 1948, Mr, Scott 
= controller of KEdmundsons Electricity 
C»poration, Ltd., and its associated com- 
pouies, and a director of these companies. 

\lr, Coates was appointed chief accoun:ant 
of the B.E.A, in 1948, having served with the 
Central Electricity Board in a similar capacity 
since its establishment in 1927, Mr. Coates 
has had varied experience and during 1942-3. 
when coal control was instituted, he was 
seconded from the Central Electricity Board 
to be finance director of the Coal Division of 
ihe Ministry of Fuel and Power. 


Mr. C. A. Keene, manager of the Esher 
district, South Eastern Electricity Board, 
retired on 17th January. He had been 
iianager at Esher for the last twenty years, 
having been with the former Lordon J.E.A. 
Mr. Keene was presented last week with an 
inscribed wrist watch by Mr. W. A. Pass on 
behalf of the employees and some former 
colleagues. 

Major T. D. Childs, sales engineer at the 
Glasgow Office of Siemens Electric Lamps & 
Supplies, Ltd., was awarded the M.B.E. in the 
New Year Honours for his work in connection 
with the re-organization of anti-aircraft 
communications in the West of Scotland. 


We are indebted to Mr. C. Eric Stewart 
(Johnson & Phillips, Ltd., Bombay) for the 
photograph reproduced herewith. It was 
taken in the s.s. 

Himalaya upon her 


arrival at Bombay with 
B.E.A. delegates to 
the sectional meeting 
in New Delhi of the 
World Power Con- 
ference. A very full 
programme had been 
arranged for tne 
delegates during their 
period in Bombay and 
lefore their departure 
Lord Citrine, chairman 
of the B.E.A., gave a 
dinner-dance at the 
Mahal Hotel 

which B.K.A.M.A. 
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representatives who had been associated 
with the various arrangments were invited. 
Mr. F. E. Saunders, T.D., has been 
appointed assistant manager of the Glasgow 
branch of W. T. Henley’s Telegraph Works 
o., Lid. He was formerly attached to the 


Mr. F. J. Thornton 


Mr. F. E. Saunders 


company’s Glasgow branch as a representative 
and has acted as engineering representative 
for the whole of Scotland. Mr. F. J. 
Thornton, who succeeds Mr. Saunders as 
Henley’s engineering representative for the 
whole of Scotland, was formerly a representa- 
tive attached to the company’s Manchester 
branch. 


Mr. L. H. J. Phillips, manager of the 
Radio Sales Dept. of the Metropolitan-Vickers 
Electrical Co., Ltd., has been elected chairman 
of the Radio Communication & Electronic 
Engineering Association in succession to Mr. 
V. M. Roberts (British Thomson-Houston 
Co., Ltd.). 

We regret that in reporting the appointment 
of Mr. E. Fost, as secretary general of the 
Radio Marine Associated Companies 
(R.A.M.A.C.), in our issue of 5th January, 
his name was incorrectly given as Frost. 


Miss Joyce Heal was elected ‘‘ Miss 
Dynamo ”’ for 1951 before 450 employees of 
Lancashire Dynamo & Crypto and _ their 


Left to right: Mr. W. H. Adcock (G.E.C.), Mrs. C. E. Stewart, Lady Citrine, Lord 
Citrine, Mrs. V. R. Blundell (Mather & Platt) and Mr. D. A. Bryan (Principal U.K. 
Trade Commissioner) 
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friends, at a dance held in the Trafford Park 
Works canteen. Miss Maisie Ridgeway, 
the retiring ‘‘ Miss Dynamo,’’ was presented 
with a rolled gold powder compact, suitably 
engraved. 


Mr. R. H. H. Wallace, meter and test 
superintendent, Lothians Sub-Area, South 
East Scotland Board, has joined the staff of 
Landis & Gyr, Ltd., as commercial repre- 
sentative for Scotland. 


Alderman A. Sturgess, 0.B.E., J.P., of 
Derby, has been re-appointed as a part-time 
member of the East Midlands Electricity 
Board. 


Mr. R. Buckley, publicity manager for 
Kolster-Brandes, Ltd., and Kent Mouldings. 
has now also been appointed publicity 
manager for Brimar Valves and the Industrial 
Supplies Division of Standard Telephones & 
Cables, Ltd. 


On Thursday and Friday last week the 
Portland Players (a section of the British 
Electricity Authority Sports and Social 
Club), presented ‘‘ See How They Run,” a 
farce by Philip King, at the Portland Hall, 
London, W.1, A vicar’s wife goes to a local 
theatrical show with a lance-corporal (formerly 
of the stage), who is clothed in one of her 
husband’s clerical suits to avoid recognition. 
During their absence the vicarage is entered by 
an escaped German prisoner who divests the 
vicar of his clothes just before a bishop and a 
visiting clergyman arrive. Full marks go to 
Phyllis Fry, as the vicar’s wife, and Antony 
Hemming, as the  lance-corporal, while 
excellent support was given by Eileen 
Wardle (the maid), Cynthia Gidley (Miss 
Skillon), Ken Wheeler (the vicar), Alec 
McKenzie (the escaped prisoner), Michael 
Marcus (the bishop), Frank Swann (Rev. 
A. Humphrey), and Lawrence Clark (the 
sergeant). On Friday, Dame Caroline 
Haslett, in a word of appreciation, thanked 
the players for a very entertaining evening. 


Five hundred children between the ages of 
6 and 11 were entertained by the Ekco Social 
and Sports Club at a party given on 13th 
January. Special attractions were a clown. 
conjuror and ventriloquist, and a sketch 
heralding the arrival of Father Christmas 
who handed each child a present. 


Employees of the Telegraph Construc- 
tion & Maintenance Co., Ltd., held a 
concert in the Telcon Works canteen on 
18th January in aid of the Greenwich Cancer 
Research Fund. The Telcon Social and 
Athletic Club, which gave the concert, was 
responsible for putting on a really first-class 
programme which was enjoyed by an audience 
of over 250 employees and their friends, 
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OBITUARY 


Mr. A. E. Rayner, who was on the staf! 9; 
the Institution of Electrical Engineers |») 
forty-seven years until 
his retizement as assis- 
tant secretary in 1947, 
died on 15th January 
at the age of sixty- 


three. Mr, Rayner 
was for some vVears 
secretary of the 


Measurements Section 
of the L.E.E., from its 
inception in 1928, but 
gave up these duties 
on account of his 
increasing responsibili- 
ties as assistant secre- 
tary of the Institution. 


Mr. F. Ticehurst, A.M.I.E.E., who 
died recently, was for eighteen years a mene 
of the staff of the British Electrical & Allied 
Manufacturers’ Association and for sixteen 
years second-in-command in the B.K.A.M.A. 
Transformer Department, Mr, Ticehurst was 
previously with Lancashire Dynamo & Crypto. 
Ltd., and the British Electric Transformer 
Co., Ltd. 


Mr. J. R. J. Bowden.—Mr. J. R. J. 
Bowden, A.C.G.1., A.M. Inst.C.E.. 
A.M.I.E.E., who retired from the post of 
deputy borough electrical engineer of Hackney 
in 1940, died at East Finchley on 16th January. 
He was seventy-seven years of age. 


Mr. A. R. Milne.—The death occurred in 
Glasgow on Friday last of Mr. Adam R. Milne. 
B.Sc. (Eng.), A.M.I.E.E., production inspector 
in the North Western Division, B.E.A. He 
was forty-six. 


Mr. W. E. Laycock.—Mr. W. E. Laycock. 
A.M.I.E.E., who had been a inember of thie 
staff of the South Dorset Technical College. 
Weymouth, since 1946, died recently, Before 
going to Weymouth Mr. Laycock was engaged 
in instrument making and telephone aud 
cable work, 


Mr. A. P. Biggin.—The death has taken 
place at Old Brampton, Derbyshire. of Mr 
Albert Percy Biggin, formerly consumers’ 
engineer for Chesterfield Corporation Elec 
tricity Department. 

Mrs. Swinbank, wife of Mr. R. P. 


Swinbank, manager of the Nottingham branch 
of Enfield Cables, Ltd., died on 3rd January. 


The late 
Mr. A. E. Rayner 


Dr. E. Mallett.—A memorial service {vr 
Dr. E. Mallett, the late principal of Woolwich 
Polytechnic, is to be held at St. Mary’s Parish 
Church, Woolwich, on Wednesday nes. 
3st January, at 12 noon.- 
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VIEWS on the NEWS 


By 


» EWS of the present position and future 


“prospects of the National Register of 


|. etrical Installation Contractors is hard 
io come by. I was accordingly glad to 
vive from my friend Mr. F. W. Purse 
yoo is still hon. director) the latest issue 
ol Registration, the little journal of the 
\.RLE.LC. The preface to this mentions 
that the Register is in a state of transition 
pending the formation of the National 
Inspection Council for Electrical Installa- 
tion Contracting—in which the British 
Electricity Authority and Electrical Con- 
tractors’ Association are interested. In the 
meantime, it is stated, the Register is 
‘carrying on in the normal way so that the 
change-over can be effected with the 
minimum (if any) dislocation.” This issue 
of Registration is devoted to a study of the 
differences between the reth 
editions of the I.E.E. Regulations. 


* * * 


lt is being said that America is at the 
beginning of a new era in respect of resi- 
dential illumination. ‘To what extent the 
acceptance of “ whiter’ sources of light 
within the home, meaning fluorescent in 
preference to incandescent filament lamps, 


will become significant remains to be seen . 


But even if the movement should spread 
appreciably, I fancy that the ‘‘ warmer ” 
sources will continue to be employed. 
The startling colour changes which result 
when differing kinds of illuminants are 
brought together have been confusing, but 
interior decorators are beginning to make 
more—and profitable—use of them. 


* * * 


In the Daily Mail Mr. J. S. Williams, 
director of the Coal Utilization Joint 
Council, had-the temerity to claim that 
clectric heating cost three times as much as 
heating by coal. I wonder if Mr. Williams 
has bought any coal lately? It required 
little effort to dispose of this assertion. One 
correspondent referred to experiments with 
a » kW electric fire and a ‘‘ modern con- 
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vector open fire.”’ With the first on from 
6 to 11 p.m. the cost, at }d/kWh was 74d; 
the coal fire had to be lit at 5 p.m. and 
required 18 lb of coal to keep the room warm, 
the cost, at £5 a ton, being 10d, apart from 
the kindling materials and the labour 
involved. Mr. V. W. Dale (E.D.A.) also 
wrote to point out that the electric fires 
are mostly in use for comparatively short 
periods. Not only that, but an electric 
fire in use for two or three hours actually 
costs less and uses less coal at the power 
station than the amount needed to kindle 
an open fire. And, of course, the coal 
consumed is of an inferior grade. 


* 


Electricity Boards have to step very 
warily. For the purposes of a window 
display a bridal gown was borrowed by the 
Haslingden showrooms of the North 
Western Board. This created consterna- 
tion and indignation among the local 
Tradesmen’s Association, for the gown was 
supplied by a “ foreign” firm—one not 
domiciled in Haslingden. The Town 
Council has had a letter of explanation 
from the Board containing a promise that 
in future, wherever possible, the staff will 
co-operate with local traders. 


* 


One effect of the building of the Brighton 
“B” station by the B.E.A. is that the 
Sussex Yacht Club has had to find new 
premises. Commenting on this, the com- 
modore of the Club pointed the 
importance of the training gained by 
recruits to the R.N.V.R. in such a Club as 
theirs but said that in spite of this he did 
not think that the ‘* Electricity Board ” 
or the Government would feel inclined 
to help them with the expense of finding 
new premises. He expressed the opinion 
that it was time that the disfigurement of 
the coast line with monstrous buildings 
ceased. ‘‘ Why could we not have elec- 


tricity straight from the coaling areas?” 
he asked. 
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Petroleum Electrical Code 


New and Revised Edition 


5 ee availability is announced of the 1950 
edition of the Institute of Petroleum 
Electrical Code which is Part I of a Model 
Code of Safety Practice in the Petroleum 
Industry, the other parts of which are in 
course of preparation. 

The original Code issued in 1946 was 
provisional and the latest esition embodies 
changes resulting from the practical applica- 
tion of the earlier one. The Introduction 
has been amended, the new opening para- 
graph stating that: “‘ The Code sets out the 
special precautions needed to safeguard 
against fires or explosions which might 
otherwise arise from the use of electricity 
or from lightning or from static electricity 
near inflammable liquids or dangerous 
atmospheres peculiar to the petroleum 
industry.” In this it supplements the whole 
field of general electrical practice. 

The final paragraph clarifies the status of 


the Code, the Institute of Petroleum 
stating quite frankly that it has no 
authority to impose any _ regulations; 


nevertheless, the Code can acquire legal 
force by being included in a contract. 

The arrangement of the subsequent 
sections follows the lines of the provisional 
Code, but with the addition of two appen- 
dices and an index, the appendices rather 
surprisingly being placed immediately after 
the Introduction. Both are concise ref- 
erence lists of legislation, regulations and 
publications relating to electrical practice 
in the U.K. and the U.S.A. which have 
some bearing on the petroleum industry. 


Four Main Sections 


Those familtar with the provisional edi- 
tion are aware that the four main sections 
of the Code comprise definitions, schedules, 
rules and recommendations. The schedules 
are explanatory; they comprise a_ table 
correlating Buxton groupings and American 
N.B.F.U. classes, together with discussions 
of dangerous conditions, risk of fire, static, 
lightning protection and use of flexible 
cables in dangerous areas. After studying 
the above, the succeeding rules and regula- 
tions fall into their proper perspective. The 
definitions cover both electrical and non- 
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electrical terms, the former, however, be’ ig 
restricted to those associated with the n- 
dustry. The non-electrical terms are thise 
necessary for the detailed discussion of | ie 
schedules and the exacting requirement: of 
the rules. The definitions associated with 
dangerous and safe conditions are the cor ier 
stones of the greater part of the Code. 

The Code is not intended to apply to the 
U.K. only and for that reason the American 
practice is liberally treated, the Institute 
apparently placing U.K. flameproof and 
American explosion-proof installations on 
more or less an equal footing. 


Lightning Hazards 


Certain definitions, together with Sched- 
ule “A” of the current edition, have been 
revised to bring them into line with current 
British Standard Specifications, etc., and 
do warrant further comment. The defini- 
tions and Schedule “‘E” in respect of 
lightning have been drastically revised, 
particularly in respect of the review of 
American practice, which now accords with 
the National Bureau of Standards Hand- 
book H 40, ‘‘ Code of Protection Against 
Lightning,” issued in 1945. American 
practice has been referred to at length and 
this is not surprising as the American side 
of the petroleum industry has had great 
experience of lightning hazards. 

The definition of ‘‘ dangerous area ” has 
been modified for certain conditions in the 
open air and above a minimum height— 
this should be of some assistance to those 
having outdoor lighting problems. 

Oilfield operators will be interested in the 
revision of the definition of ‘“‘ Remotely 
dangerous location,” together with relevant 
revisions of Schedule ‘‘ C,”’ and of the rules 
for oilfields. The necessity for gas tests 
during certain drilling operations has been 
relaxed and mains-supplied handlamps have 
been permitted under specified conditions. 

Schedule ‘ D,’? which discusses static 
electricity, has only one revision of note; 
this clarifies the position as regards the 
recommended period for reduced pumping 
speeds for long lines when a mixture of oil 
and water is being handled. 
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Mercury Are Rectifiers 


Survey of Recent Developments 


By T. B. SANSOM, A.M.I.Mech.E., A.Amer.1.E.E. 


- | is the rule to-day, rather than the 
+ exception, to install the mercury are 
“rectifier where conversion from a.c. to 
d. is required. The reasons for this change 
fy in the rotary method of conversion to the 
st-tic may be summarized as_ follows : 
1) efficiency of conversion ; (2) initial cost : 
8 working life; (4) maintenance costs ; 
5) space occupied. 

i will be apparent that (1) is the most 
iniportant to the electricity consumer, 
especially in the case of heavy traction loads 
and the present overloaded condition of the 
public supply systems: Graph 1 gives an 
indication of the comparison between static 
and rotary methods of conversion. Possibly 
the only exception to the above is where the 
operating voltage is low (of the order of 
110 V d.c.) when the rotary eonvertor may 
show an equal or slightly higher efficiency. 


( 
( 
( 


— 


LA Hu MERCURY ARC RECTIFIERS 1,500V 
550V 
ROTARY CONVERTOR & TRANSFORMER 1,000 - 1,500 kW 
200 - 500 kW 
|B. MOTOR GENERATORS 1,000 - 1,500 kW 


EFFICIENCY PER CENT 


FRACTION FULL LOAN 


Graph 1 (above). Comparison between static and 
rotary methods of conversion. Graph 2 (below). 
Effect of voltage on efficiency 


PER CONT FULL LOAD 
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Fig. 1.—* Unitarc” 
rectifier equipment 
for cinemas 


in the 
minority, most d.c. installations calling for a 
much higher operating voltage, and Graph 2 
shows the effect of operating voltage on 
efficiency. 

Present-day development tends to give 
three classes of mercury are convertor, each 


Such applications are, however, 


with its specified use and limitations. For 
general purposes the classes may be detailed 
as: (1) the glass bulb rectifier; (2) the 
pumpless steel-tank rectifier; and (3) the 
air cooled pumped rectifier. The last-named 
type has recently replaced the older type of 
water cooled cylinder, for it does away with 
the need for a supply of cooling water, 
pumps, piping and the many troubles that 
are usually associated with water cooling 
systems. 

The glass bulb rectifier was the earliest 
form of static rectifier and its application to 
cinema work became universal before the 
war. The sets were mostly three anode units 
using a smoothing choke to minimize ripple. 
In many cases the rectifier and associated 
transformer were built in one unit, the 
transformer being housed in the base or rear 
of the cabin. The output ranged from 20 to 


50 kW, depending upon the projection 
equipment, and the units gave long and 
reliable service. 


A number are still using 
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the original French Hewittic bulbs supplied 
10 to 15 years ago. 

This branch of the industry took a back 
seat during the war and little development 
was undertaken, but new strides are now 
agani being made and Fig. 1 illustrates some 
of the latest Hewittic cinema equipment. 
The whole of this ‘‘ Unitarc”” unit is con- 
tained in one cubicle measuring 16in by 19in 
by 45in high and can be operated from 
200/250 V single-phase mains. The rectified 
voltage will feed any make of d.c. are lamp 
with either high or low intensity carbon 
trim, and control of the are current can be 
obtained between 25 A and 65 A by two 
rotary switches; these give immediate 
correct adjustment to meet any variation 
in carbon trim, density of film or atmospheric 
condition, or to compensate for fluctuation in 
the incoming a.c. supply. This latter control 
is most useful in industrial districts where 
there are heavy variable demands on the 
electricity supply. 

Once the equipment has been energized 
from the mains the operator has merely to 
snap the “coarse” control switch to the 
“low ” position and strike up the are. This 
automatically starts the rectifier and the arc 
current can be adjusted immediately through 
a range of twelve steps, each of 2-5 A to 3 A, 
by the “coarse” and “fine” control 
switches; the former provides an_ initial 
output setting to suit the carbon trim and 
the latter a final adjustment of the volt/ 
ampere characteristic of the arc. 


RECTIFIER 


SMOOTHING CHOKE 


It is also interesting to note that te 
rectifier is brought into operation and uss 
energy only when the arc is burning, so there 
is no power consumption during stand-by. 

As development proceeded the glass bi ib 
rectifier played a large part in industi:al 
electrification, especially in cases where a 
plant had a large number of d.c. motors in 
operation ; electric traction also required 
considerable sources of d.c. power. 

The scope of the glass bulb depends lary::ly 
upon the different sizes of bulbs it is practical 
and economical to manufacture and in the 
majority of cases it is confined to four. he 
B.T.H. Co. has a range as shown in Table | 
from which it can be seen that the 400 A 


TABLE 1.—Standard Bulb Capacities 


Bulb Size Voltage | Current | Rating 
6/20 600 | 400 
6/20 | 250 440 
6/16 600 285 
6/16 | 250 310 
6/12 600 180 
6/12 250 200 
3/12 600 100 
3/12 250 150 


bulb is the largest obtainable, which may be 
taken as average in glass bulb practice. 
Any number of bulbs may be paralleled to give 
a varying range of outputs, but after five or 
six cabins, space limitations become a deciding 
factor by comparison with other types of 
units. 

With the advent of the pumpless steel 
cylinder, where any- 
thing up to 1,150 A 
may be carried by 
one unit, it is not 
economic or practi- 
eal to parallel glass 
bulbs beyond a cer- 
tain stage dependent 
upon the application. 
Nevertheless the 
glass bulb unit of 
three to five cabins 
has been used exten- 
sively in practice and 
continues to have a 
wide field of develop- 
ment. 
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Fig. 2.—Circuit diagram 


for “Unitarc” rectifier 
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Fig. 3.—Bruce Peebles glass bulb rectifier 


One of the latest examples of glass bulb 
rectifier construction is illustrated in Fig. 3 ; 
besides presenting a pleasing appearance it 
has several interesting features. The rectifier 
bulb is carried on a withdrawable carriage 
and the ignition and excitation unit is 
carried in the lower part of the cabin allowing 
easy access to the various parts of the unit. 
Anode fuses are situated along the lower 
sides of the cabins and are readily accessible 
for maintenance purposes. All anode cables 
and small wiring are neatly fastened to 
cabin supports, which allows absolute safety 
in working and every facility for maintenance. 

Load sharing has been the subject of 
considerable development work and the set 
illustrated employs anode compensators 
allowing a load sharing factor down to 10 per 
cent loading, which is a great improvement. 
The compensators are located in the rear of 
the cabin and are accessible for adjustment 
and maintenance. 

Fan speed control is now incorporated in 
inost industrial glass bulb units ; in the past 
it was the practice to fit a constant speed 
a.c. motor and fan to cool the bulb. Experi- 
ence has shown that it is possible to cool the 
hulb too much during periods when the unit 
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is Operating at less than full load. This can 
give rise to ignition and excitation problems 
between the main anodes. There is also the 
aspect of an equipment operating on a 
fluctuating load, or running light over a 
week-end, resulting in excessive fan losses 
that could be avoided by fan speed control. 

In the set illustrated the speed is controlled 
automatically in proportion to the d.c. load 
by the use of saturable reactors, one being 
placed in each of the motor phases. The 
windings are connected in series with the 
three phases of the motor, while the d.c. 
windings are in series with each other and 
with the d.c. load. When the set is operating 
on light load the a.c. winding has a choking 
effect, which reduces the voltage applied to 
and therefore the speed of, the motor, but as 
the direct current increases the cores tend to 
become saturated, thus reducing the choking 
effect of the a.c. winding and increasing the 
speed of the fan motor. 

It will be seen from the voltage regulation 
curve on Graph 3 that when the load reaches 
about 2 per cent of full load the d.c. voltage 
rises steeply and can result in difficulties on 
light loads. After this point the character- 
istic is similar to that of the d.c. shunt 
generator. 

The simplest way to overcome this difficulty 
is to fit a d.c. loading resistance, which 
automatically cuts in at the predetermined 
loading value; such an arrangement, how- 
ever, has the disadvantage of resistance 
losses and it also requires extra space. 
Generally speaking it is satisfactory for 
smaller units when light loading conditions 
are infrequent. 

As an alternative, some manufacturers are 
adopting the “six phase fork connection ” 
which replaces the more usual “ double star 
connection ” ; line 2 in Graph 3 shows the 
regulation value. Although the steep voltage 


Graph 3.—Typical voltage regulation curves 
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2 = 6 PHASE FORK CONNECTION 
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rise is obviated, the regulation over the 
whole range is not so good, by comparison 


with the latter type of connection. Con- 
sideration must also be given to the fact that 
the “ fork *” connection has the disadvantage 
that it reduces the anode utilization factor 
resulting in a derating of the bulb. This in 
turn may cause an increase in the number of 
bulbs for a given output and hence increases 
the price beyond a worthwhile value. 

In the case of steel-tank units it is possibly 
the pumpless ones that are the most popular. 
There is also the latest Brown, Boveri 
development of the pumped unit which 
eliminates the objections of water cooling but 
still maintains the high output from one 
cylinder. 

The air cooled steel-tank unit is now being 
used extensively throughout the world on 
electric traction schemes and electrolytic 
plants where arduous duties are expected. 
The unit (see Fig. 4) is designed for a heavy 
peak load of about four times full load, which 
may be experienced when two or more 
trains start from rest at the same time. In 
appearance it resembles the original water 
cooled cylinder and as such the units are 
designed for six- or twelve- 
phase working. The recti- 
fier is designed for a normal 
load of 3,000 A, which is 
greatly in excess of any 
pumpless unit of present 
design. Cooling is by a 


Fig. 5..-Brown, Boveri pumpless 
steel-tank rectifier 


Fig. 4.—Brown, Boveri air- 
cooled steel-tank rectifier 


high speed blower, forcing air round t}.» 
surface of the cathode pool and also row: 4 
the surface of the vacuum chamber, fina! y 
emerging from the anode circle. 

Each unit is pumped while in operati 1 
by a small rotary vacuum pump mounted = 1 
the side of the rectifier. A high vacuu» 
pump is also provided to assist the rota'y 
pump when starting up and during heavy 
peak loads. 

Although some authorities still argue in 
favour of the pumpless rectifier for «Jl 
services, paralleling them up to get thie 
required outputs, one must not forget 
the effects of peak loads on the interior of t/e 
cylinder. The chance of gases being given 
off during heavy loads must not be over- 
looked for such action will in time affect the 
permanent vacuum conditions with detri- 
mental effect to the unit. Time and expeti- 
ence will show whether or not the pumped 
cylinder is to be preferred for conditions 
involving heavy loads and if so this may well 
become the standard unit for traction work. 

The latest pumpless unit developed by 
Brown, Boveri & Co. (Fig. 5) has an out- 
put of 1,100 A from one cylinder; it will 
be appreciated that this is con- 
siderably in excess of any single 
glass bulb unit and for its out- 
put this unit requires the 
minimum floor space by com- 
parison with other machines 
of the same type. Single units 
may be operated in parallel to 
give higher outputs and to allow 
twelve-phase working;  ex- 
perience so far has shown that 
it will withstand considerable 
overloads without any apparent 
effect on the vacuum. Possibly 
one of the main advantages of 
this type of rectifier is its ability 
to pick up load immediately it 
is switched on; pumped units 
due to their design are not so 
readily applied in cases of 
emergency. 

The vacuum chamber is of 
an oval section and of fabri- 
cated construction, the anode connections 
heing taken out of the top of the tank. 
The cooling unit is situated directly under 
the tank and the air stream is provided 
by a high speed centrifugal fan driven by an 
induction motor. Ignition is carried out by 
means of an auxiliary d.c. supply obtained 
from a metal rectifier. An arm witha carbon 
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) is operated by a d.c. solenoid and when 
‘tched into circuit the arm moves upwards 
hdrawing the tip from the mercury pool. 

‘is causes an arc which vaporizes the 
-reury and allows the excitation anodes to 
, ik up. As soon as load is applied the 
in anodes take over automatically and 
(unit operates under load conditions. The 
|. ition rod is drawn out of the mercury pool 
» ‘il the length of the are is such that it is 


extinguished, by which time the excitation 
anodes have taken over. 

Such a unit should have a wide field of 
application in this country both from an 
industrial point of view and also for public 
supply. It has something new to offer from 
the aspect of size and output by comparison 
with the pumpless units at present on the 
market and its progress will no doubt be 
watched very closely. 


This Year's 


Convention 


Brighton Programme 


RRANGEMENTS are well in hand for the 

British Electrical Power Convention at 
Brighton (18th-22nd June) and a preliminary 
programme (which may be subject to minor 
alterations) has been drawn up. 

On the first day (Monday, 18th June) there 
will be the usual issue of badges and “ literature ” 
and private conferences of member organizations. 
The exhibition, in the Floral Hall, Market 
Street, will be opened by the president (Sir 
Henry Self, K.C.B., K.C.M.G., K.B.E.) in the 
afternoon. This year’s display space is some- 
what smaller than that employed at Harrogate 
but it may be supplemented. At the Royal 
Pavilion in the evening delegates and their 
ladies will be received by the Mayor and Mayoress 
of Brighton and a dance will follow. 

Tuesday’s proceedings begin with a civic 
welcome and then Sir Henry Self will present 
his address. In the afternoon Mr. E. G. Batt, 
on behalf of the British Refrigeration Associa- 
tion, of which he is director and secretary, will 
read a paper—‘‘ A Survey of the Refrigeration 
Industry a discussion will follow. 
During the afternoon Lady Self will entertain 
the ladies to tea on the Eastern Lawns, Royal 
Pavilion, and a mannequin parade is being 
organized. The president’s reception takes 
place at the Corn Exchange in the evening and 
again a dance will follow. 

Wednesday morning’s paper, “ Electricity as 
a National Asset—Its Uses and Applications,” 
will be by two Electricity Board chairmen and 
will cover industrial and domestic aspects. 
The paper will be discussed before lunch. As is 
customary, the local Rotary Club is inviting 
visiting Rotarians to a luncheon at the Savoy 
\estaurant, East Street. 

Tours in the afternoon will include a sea trip 
and (by invitation of the South Eastern Division, 
B.E.A,) inspection of the new Brighton “ B” 
power station and the new Southern Cross grid 
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substation. British Railways (Southern Region) 
invite delegates to visit the Brighton Locomotive 
Works. 

Arrangements for the Thursday morning 
session have not yet been completed. It is 
proposed that a paper shall be presented; 
possibly that on “Electronics,” with demon- 
strations, by Mr. O. W. Humphries, B.Sc., which 
is tentatively down for Friday morning, may 
be read on the Thursday. 

The E.A.W. Convention Luncheon is to be 
held as usual. The afternoon will be free. In 
the evening the annual dinner will take place 
at the Corn Exchange and this year there will 
be accommodation for 800—double the Harro- 
gate number. There will be no dance this time; 
instead a concert and cabaret are being arranged. 

Proceedings conclude on the Friday morning 
with the general meeting of delegates. Depend- 
ing on the circumstances before-mentioned, this 
may be preceded by Mr. Humphries’ paper. 

Guests at Brighton will include members of 
the Council of the Conference Internationale 
des Grands Réseaux Electriques (C.1I.G.R.E.) 
and sixteen past-presidents of the former 
Incorporated Municipal Electrical Association. 


Atomic Emergy 


PRINTED report has been published of 
A the discussion which took place in Section 
J: Atomic Energy at the fourth World Power 
Conference in London in July, 1950. The 
report is almost verbatim ; all the speakers are 
reported in the languages in which they spoke 
(English and French) with the exception of 
Prof. V. A. Golubtsov (U.S.S.R.) whose speech 
has been translated into English from the 
Russian language in which he spoke. Copies are 
obtainable for 2s from the W.P.C. office at 201, 
Grand Buildings, Trafalgar Square, London, 
W.C.2. 
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Overseas Electrical Trade 


Kxports Rise by Nearly Ten per Cent in 1950 


LTHOUGH the December exports of 


electrical apparatus and machinery 

declined by almost £1 million com- 
pared with the total for November—due 
largely to the Christmas holiday period, 
the grand total for the year at £134,987,756 
was nearly 10 per cent higher than the 1949 
figure (£123,229,258). Satisfactory though 
this increase is, it will be seen from our 
diagram that the tendency, first apparent 
in 1949, for the rate of post-war expansion 
to diminish, continues, the 1950 figure of 


progress comparing with an 18 per cet 
advance in 1949. 

The improvement in trade in 1950 was 
fairly general, approximately two-thirds of 
the classifications showing better resu!is 
than in the previous year. Owing mainly 
to reduced purchases by South Africa and 
India there was a decline from £25,376,7:6 
to £22,711,878 in shipments of wires and 
cables, though the sales of submarine tele- 
graph and telephone types were doubled. 

There was a slight falling-off in the 


TABLE 1.—ELECTRICAL EXPORTS 


Class | 1950 | 1949 Class 1950 1949 
| £ £ 

Telegraph and — telephone | | House service meters we 1,206,182 | 1,494,319 

cables and wires (-ub- | Time recorders time 

marine). . | 1,620,428 $54,249 switches 197,990 152,262 
Ditto, not submarine - | 7,919,902 | 8,100,282 Other electrical instruments 1,251,885 969,644 
Wires and cables, cotton, silk | Electro-medical apparatus 

or artificial silk insulated. . 589,073 834,653 (not X-ray) 196,369 424,515 
Ditto, enamel, glass or as- X- pox A apparatus, tubes and 

bestos insulated es 874,732 995,648 parts as 666,946 796,530 
Ditto, paper insulated 6,238,526 | 8,735,321 Permanent magnets re a 236,532 | 168,346 
Ditto, ruber insulated | 4,029,472 | 4,879,420 Insulating cloth and tape .. | 954,402 | 830,513 
Ditto, other 1,439,745 977,143 Other insulating materials .. | 984,791 | 865,935 
Commercial radio apparatus | 6,491,249 3,143,841 Unclassified electrical yvoods | | 
Domestic radio apparatus 2,734,816 2,963,016 and upparatus i? 4,686,446 | 4,496,290 
Telegraph, telephone and | 

signalling apparatus 17,027,788 | 15,890,062 TOTAL electrical goods and : 
Radio louds}eakers .. 469,143 382,495 apparatus .. .. | 83,912,872 | 79,160,862 
Sound reproducing apparatus, 

components, ‘and parts Generators, up to 200 kW eis 0,20: 3,969 7,558,893 

other than cinematograph Ditto, over 200 kw | 3,y24, 425 3,346,535 

apparatus 4,364,510 2,892,971 Ditto, parts .. | 2998" 630 | 1,404,344 
Other sound Seeees Motors, railway and tramway 226,404 | 280,449 

apparatus Pa, 1,01 2,922 662,141 Ditto, other, not ov er } hp. | 975, 149 | 1,006,686 
Radio valves .. 2,669,700 1,868,590 Ditto, over 4 h.p. but under i 
Llectric lighting ¢: arbons | 269,701 156,954 1 h. p. $29,119 565,571 
Lamps not exceeding 24 V .. | 393,082 Ditto, from 1 h. p. to 250 h. p. | 5,884,820 
Discharge lumps Ke 119,686 38 2) 603 Ditto, over 250 h.p. .. weal 730,722 695,357 
Other lamps .. aed 832. 1936 $57,587 Ditto, parts st 978,786 | 914, 543 3 
Other lighting app: aratus . | 3,656 4,589,636 Converting mac hinery eA 159,925 84,773 
Primary batteries. 1,265, 25) 940,645 ‘Transformers, including coils 7,317,72 5,997,713 
Parts other than carbons... | 289,095 1 78, 813 Rectifiers for power house use | 572,445 336,350 
Accumulators — for motor | Motor starting and controlling | | 

vehicles | 1,821,938 | 2,205,830 | 2,141,532 
Ditto traction 160,695 Switchgear and switehboards | | 
Ditto radio... | 34,679 (not telegraph or telephone) | 10,794,003 9,339,605 
Other portable accumulators | 741,920 | Other electrical machinery . . 657,128 345,233 
All other accumulators 692,215 | | 
Parts and accessories 713,539 | TOTAL electrical machinery | 16,508, 667 | 3 
Cooking appliances .. 1,365,244 | 1, 366 
Heating appliances .. 626472 713,244 Vacuum cleaners and parts .. 7,661 | 1,891 
Parts and accessories for | Other electrically operated | 

cooking and heating agains | portable appliances .. | 1,180,662 | 1,377,417 

ances : 567,574 482,238 Portable electric tools 1 1020, 894 346,966 
Flat irons. 552,842 399,017 | 
Commercial electrical instru- GRAND TOTAL 134,987,756 |123,229,258 

ments 1,284,239 1,119,202 
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«and for domestic radio apparatus but 
« «mercial radio apparatus valued at 
i -¢ that disposed of in 1949 was 
¢ patched abroad, Sweden and France 
e taking over £1 million worth out of a 
1 il of £6,491,249. Taken as a whole, 
« vorts of electrical goods and apparatus 
i) _veased from £79,160,862 to £83,912,872, 
\ «tralia being by far the best customer, 
al orbing £12,602,923 worth. South 
A ica (£7,049,774) and India (£6,634,217) 
we the next biggest buyers. The dis- 
tr ution to other countries can be seen in 
Teble IT. 

Susiness was even better in machinery, 
ug from £39,952.402 to £46,505,667. 

hough showing signs of tailing off in 
recent months, purchases by Russia account 


for a high proportion of the sales of 


geutrators, amounting value_ to 
£6.078,159 (compared with £4,280,670 in 
1949) out of a total of £16,357,024 
({,12,309,772 in 1949). While sales of 
motors fell from £9,347,426 to £8,441,591, 
this was more than made up by the ex- 
pansion of trade in “ other machinery ” 
£18,295,204 to £21,707,052, 
attributable largely to bigger buying by 
Australia (£2,324,272 compared with 
£959,881) and South Africa (£4,557,687 
compared with £3,536,274). 

Turning now to the December figures we 
find that the total at £11,368,987, though 
£939,896 lower than in November, was 
£1,771,055 above the December, 1949 
figure. Of this amount £6,741,626 was 
represented by electrical goods and appara~- 
tus, compared with £6,271,499 in the 
corresponding month of 1949. Australia 
(£1,017,623) accounted for nearly twice as 
much apparatus as South Africa (£586,038), 
the next largest buyer. 

With regard to individual items, exports 
of cables decreased from £1,937,808 to 
£1,880,020, because of a reduced demand 
(from £777,761 to £642,176) for telegraph 
and telephone types other than submarine. 
Commercial radio apparatus rose from 
£232,546 to £451,589, Sweden taking 
£97,955 worth and Denmark £55,317 
worth, while there was an improvement 
also in business in domestic types from 
£202,172 to £278,646. Reductions in 
purchases by South Africa (from £193,050 
to £100,307), Australia (from £447,968 
to £361,135) and New Zealand (from 
£177,124 to £118,158) accounted for much 
the decline from £1,353,254 to 
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telephone and 


£1,170,480 in telegraph, 
signalling apparatus. There was, however, 
larger buying by Portugal (£99,476) and 


Argentina (£69,686). Shipments of radio 
valves rose in value from £151,472 to 
£260,488. 


Overseas lamp sales were almost the 


TABLE I. Distribution of Electrical Goods and Apparatus 
Destination 1950 | 1949 
£ £ 

Channel Islands 446,273 387,329 
Malta and Gozo 246,524 379,256 
Cyprus 33 177,030 
British West Africa 1,287,088 
Union of South Africa 10,964,520 
North Rhodesia 347,850 
Southern Khodesia 1.375.896 
British Kast Africa .. i 1,850,137 1,152,150 
Bahrein, Koweit, Qatar and 

Trucial Oman 387.649 528,562 
India .. 9,271 ALT 
Pakistan 1,289, 
Malaya 3.167 O73 
Ceylon R6L S54 
Hong Kons 
Australia 12,602,923 | LO 33 
New Zealand . 1,626,693 1,019,078 
Canada Rs 1,896,384 1,045,675 
British West Indie ee 1,006,785 1,178,083 
Anglo-Egyptian Sudan 349,793 318,162 
Other Commonwealth 

Countries DAO ADE 896,879 
Trish Republic 1335 2,396,119 
Soviet Union .. 634,147 
Finland $14,850 
Sweden 1,566,442 
Norway 1,640,028 
Iceland 113,163 231,136 
Denmark 1,649,426 973,654 
Poland 109,249 TSL A145 
Germany 947 148,597 
Netherlands 2,808,775 1,808,674 
Belgium * 899.364 
France 1,670,283 718,529 
Switzerland 138,906 389,401 
Portuvai 1,213,720 716,566 
Spain .. 269,198 281,164 
Ttaly 563,067 376,336 
Austria 192,884 365,814 
Hungary 2% 320 179,542 
Czechoslovakia 324,015 
Greece 792,305 
Turkey 3933 
Indonesia* 392'833 
Netherlands Antilles 97,379 
Portuguese East Africa 310,086 
Syria .. $23,321 
Lebanon 398,319 
Israel .. 382,155 115,979 
Egypt .. as 2,280,748 | 2,188,300 
Arabia 112 2,158 174,476 
Traq 389,744 676,969 
Iran... 1,368,080 
Burma 108 688 334,071 
Thailand 305,072 235,372 
China .. a 88,112 103,779 
United States ‘ot Amerie 803,639 232,995 
Mexico 39,868 147,724 
Colombia 121,329 114,063 
Venezuela 650,705 877,319 
Chile 221,064 220,882 
Brazil . 1,693,697 809,02) 
Uruguay 226,86) 210,961 
Argentine Republic v3 2,500,835 | 1,896,643 
Other Foreign Countries 1,600,675 1,026,394 

Total 83,912,872 | 79,160,862 


* Includes Netherlands New Guinea in 1949 
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same as in November (£159,999 compared 
with £158,588), but there was a fall from 
£302,055 to £263,813 in the value of other 
types of lighting apparatus exported. 
Accumulator exports amounted to £227,102 
- (£247,176). Business was good in all 
branches of the cooking and _ heating 
market, the total rising from £177,726 to 
£247,563, of which Australia and the Irish 
Republic accounted respectively for 
£68,607 and £53,472 worth. All types of 
electrical instruments were in demand, sales 
of this class rising from £254,859 to £358,368. 

Trade was particularly satisfactory in house 
service meters, of which £110,297 (£62,522) 
worth were disposed of. Among other 


items electromedical apparatus 
£43,840 (£29,735), X-ray apparatus 
£57311 (£81,399), permanent magnets 


£25,412 (£16,727) and insulating materials 
£169,334 (£152,284). 
All sections of the electrical machinery 
market were strong. Sales of generators 
TOTAL: 


OTHER ELECTRICAL £134°99m 


GOODS & APPARATUS 
CABLES 


MACHINERY & 
SWITCHGEAR 


£ 
22-71m 


1938 1946 1947 1948 1949 1950 


Comparison of exports of electrical machinery 

and switchgear, cables and other goods and 

apparatus. Note that the figures for machinery 

and switchgear include vacuum cleaners and in 

the case of 1949 and 1950, portable electric 
tools also 
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rose from £673,367 to £1,626,185, of whi. h 
Russia took £883,869 worth. Just ov » 
£100,000 worth more motors were s- it 
abroad, £405,023 of the total of £744,9 5 
being represented by units of from 1 ‘o 
250 h.p. Switchgear and switchboards p:o- 
vided £925,926 of the £1,829,669 reverie 
from other electrical machinery, £136,6 2 
worth more of which was sold than in 
December, 1949. Sales of vacuum clean: rs 
rose from £172,166 to £226,148 and those 
of clectric portable tools from £54,251 to 
£76,514. 

Total imports of electrical apparatus aud 
machinery increased in 1950 from 
£4,017,794 to £5,979,231. Of the 
£4,872,510 worth of electrical goods and 
apparatus (£3,146,348 in 1949), £1,708,916 
worth came from Holland and £1,067,820 
from the U.S.A. The biggest item was radio 
valves (£1,032,767). The £993,036 worth 
of electrical machinery imported com- 
prised generators (£344,917), motors 
(£468,785) and “ other sorts ” (£179,334). 
Portable electrical appliances brought into 
the country were valued at £113,685. 


MINISTERS AND BOARDS 


Safeguards for the Public 


ROM the Acton Society Trust, Acton House, 
Church Road, Claygate, Surrey, we have 
received the second of its series of reports on 
nationalized industry; this one (price 2s) deals 
with ‘‘ The Powers of the Minister.” The four 
chapter headings give an idea of the report’s 
scope ; they are as follows :—I “‘ Are the Minis- 
ter’s Powers Too Wide?” ; II The Minister’s 
Statutory Powers” (origin and _ restraining 
factors) ; III “‘ How Does the Minister Use His 
Powers?” ; and IV “ The Control of Power.” 
Generally speaking the answer to the first 
question seems to be that the Minister’s powers 
are too wide but so far have not been unreason- 
ably exercised. The nature of these powers is 
examined in Chapter II, and Chapter IIT includes 
a brief study of the attitude of the Minister of 
Fuel and Power towards the B.E.A. This 
seems to have been characterized by informality 
although this informality was somewhat strained 
in the matter of the ‘* Clow ” surcharge. 
Chapter IV shows that the Minister’s role is 
not clearly defined or understood. It is con- 
sidered that part of the Minister’s powers 
should be handed over to other persons or bodies 
or that where this is impossible checks and 
balances should be established. In any event, 
it is strongly contended that adequate safeguards 
against possible abuses of power should be 
created. 
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Commerce and Industry 


Zine and Copper Restrictions 
Rise for Electricity Supply Workers 


ry‘HE Ministry of Supply and the Board of 

t Trade have received representations from 
se eral of the industries affected by the pro- 
p.-ed prohibition of the use of copper and zinc 
in he manufacture of specified articles. Careful 
cousideration has heen given to these representa- 
tious and in particular to the anxiety expressed 
that the early enforcement of the prohibitions 
would cause serious dislocation for many firms 
ant in some cases cessation of production. 

The prohibitions are unavoidable in view of 
the world shortage of these metals and the 
urgent need to ensure that the available supplies 
are used for essential purposes, including the 
fulfilment of the defence programme. In order, 
however, to minimize difficulties to the 
industries affected the Ministers concerned 
have decided that the prohibition Order shall 
come into force on Ist March instead of Ist 
February as previously announced, and to 
include in the Order permission to firms to use, 
between Ist March and 30th June, any stocks 
of semi-fabricated metal and partly processed 


articles in their possession on Ist March. 


It should be noted that the list of prohibited 
galvanized goods excludes galvanized tubes and 
fittings for refrigeration plant as well as for 
water services and naval services. 


Licensing of Iron and Steel Making 


After 15th May the production of certain 
forms of iron and steel will be restricted to the 
Iron and Steel Corporation and the publicly- 
owned companies, except under licence or in 
small quantities (not more than 5,000 tons a 
year). Activities covered include the working 
and getting of iron ore, the smelting of iron ore 
in a blast furnace with or without other metalli- 
ferous materials, the production of steel (in- 
cluding alloy steel) in the form of ingots, and 
the changing of the cross-sectional dimensions 
or cross-sectional shape of steel by hot rolling 
in a rolling mill. Anyone desiring a licence 
who has not already heard from the Ministry 
of Supply should apply not later than 15th April 
to the Iron and Steel Division, Ministry of 
Supply, Room 633, Bush House (S.W. Wing), 
Strand, London, W.C.2. 

Although any person whose production does 
uot exceed 5,000 tons in any year is not required 
‘0 obtain a licence, it will be of advantage to 
those businesses whose average annual output 
‘y 1946 and 1947 exceeded 2,500 tons, if a 
livenee is obtained. In such cases a licence will 
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authorize production up to double the average 
annual output in 1946 and 1947, and therefore, 
more than 5,000 tons in any year. 


B.LF. To Go On 


Some Press reports of the statement made by 
Mr. B. Kay (the Midland Regional Controller 
of the Board of Trade) after last week’s meeting 
of the Midland Regional Board, as a result of 
compression, suggest that the Government is 
considering cancelling the British Industries 
Fair. The Board of Trade wishes to make it 
clear that Mr. Kay was merely dealing with the 
question whether firms at present proposing to 
exhibit at the B.I.F. should continue to do so 
if their products were affected by the restrictions 
on the use of non-ferrous metals. He appealed 
to such firms not to cancel their exhibits forth- 
with but to await a Government announcement 
on arrangements for supplies of these metals for 
export purposes. There is no intention of 
cancelling the British Industries Fair which 
retains its importance in view of the continuing 
need to maintain United Kingdom exports. 


Midlands Building Exhibition 


The principal electrical exhibit at the Midlands 
Building Exhibition, to be held at Bingley Hall, 
Birmingham, from 14th to 24th February. will 
be the stand of the Midlands Electricity Board. 
This will display a wide range of modern 
domestic electrical apparatus, including radio, 
television, electric cookers, refrigerators, wash- 
boilers, washing machines, storage heaters and 
small appliances. Other exhibitors displaying 
items of electrical interest will include Gestetner 
and Roneo (duplicators), Rawlplugs, Ltd. (drills), 
B.M.S.S., Ltd. (woodworking machinery), and 
the Limmer & Trinidad Lake Asphalt Co., Ltd. 
(joint box compounds). 


Defence and Export Requirements 


Speaking at Nottingham last week Sir 
Robert Sinclair, president of the Federation of 
British Industries, said that he thought we 
might be moving into a period when some fuller 
guidance as to priorities might be necessary. 
As the acceleration and extension of the defence 
programme took shape in the form of direct 
orders and spread of sub-contracts, resulting in 
further demands on scarce materials, the need 
for priority decisions would become greater. It 
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might appear that even should defence orders 
come to represent 20 per cent of total production 
there would be scope for adjustment; but acute 
difficulties would arise long before that. Two 
factors had to be reckoned with—the bulk of the 
defence orders must fall on a few sections of 
industry and the materials that were short 
were mainly and largely used in these very 
sections. Without minimizing the importance 
and urgency of defence, he hoped that industry 
itself would strain every nerve to see that con- 
tractual obligations for exports and especially 
dollar exports were fulfilled without prejudice 
to defence. Cancellation or postponement of 
export orders could be justified only after 
every conceivable alternative had been ex- 
hausted. He repeated the hope that the 
Government might find it possible, without 
sacrifice of its principles, to postpone the vesting 
date under the Iron and Steel Act. 


Works Visit 


Members of the Edinburgh Electrical Society 
and the Illuminating Engineering Society 
visited the Hamilton Works of Philips Electrical, 
Ltd., recently. They were welcomed by Mr. 
J. Visman, managing director of Philips Hamil- 
ton Works, Ltd., and other executives. The 
visitors saw the production of tungsten and 
fluorescent lamps, the laboratories, the manu- 
facture of radio components, and work in progress 
in the radio assembly department. 


Heat Treatment 

For many years Standard Telephones and 
Cables, Ltd., have manufactured equipment for 
the heat processing of materials used in industry. 
As large-scale users of this equipment they 
justly claim to have considerable knowledge 


of the subject and, in order that this knowled ve 
and experience can be placed at the service >f 
other industrial concerns, have formed a H¢ xt 
Treatment Group as a part of their Indust:ia] 
Supplies Division, at Footscray, Kent. 

“Standard” heat treatment comprises a 
variety of up-to-date processes and, because of 
this, the company can offer unbiased ad\ ce 
as to the most economic method to be employ .d. 
A well equipped laboratory is available «id 
manufacturers are invited to send their prob: :ns 
for investigation. The result of an investi.a- 
tion will be embodied in a report, with reco n- 
mendations as to method, type of equipm:nt 
and approximate price. 

Purposes for which equipment has recen‘ly 
been supplied include hardening small tools 2d 
agricultural implements; brazing of cycle franies, 
kettle elements, handbag frames, jewellery; ‘he 
soft soldering of carburettor floats, fuses, 
cigarette lighters and cases, lugs on to cables 
and pipe joints; special machines for automatic 
armature soldering and the sealing of containers 
in vacuum; preheating and softening of plastic 
material; setting synthetic glues in the manu- 
facture of sideboard doors and chairs and curing 
sand cores. 


Film Studio Supplies 


In our issue of 12th January we stated that 
an 11 kV supply was given to the British Lion 
Film Studios at Shepperton by the Southern 
Electricity Board. Actually the supply is 
taken from the Woking District of the South 
Eastern Electricity Board. 


Turbine-Starting Rectifier 

The glass bulb mercury are rectifier installa- 
tion illustrated is employed in connection with 
the starting of gas 
turbines at the works 
of the Bristol Aero- 
plane Co. It was sup- 
plied by the Nevelin 
organization (of the 
L.D.C. group) to 
comply with unusually 
low voltage regulation 
requirements while the 
site limited the floor 
weight to 200 Ib/sq ft 
of loading area. It 
was therefore neces- 
sary to mount the 
transformer on ali 
extended base in order 
to spread the load as 
much as possibile. In 
spite of the special 


Rectifier cubicles an’ 

transformer at _ the 

works of the Bristol! 
Aeroplane Co. 
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uirements the whole equipment — 
designed and built in ten weeks —. 

| its performance on test and in |. 
ice has been well within the 
its specified. 


-mporary Service Centres 


\Vith the restriction of capital ex - 
iditure, the Midlands Electricity 
id, in common with others, has 
| to curtail drastically expenditure 
new consumers’ service centres. 
the same time it is desirous to 
end as quickly as possible to all 
consumers the facilities which 
» se offer and has therefore designed 
emporary sectional service centre 

erecting on sites of future per- 
»nent buildings. One such tem- 
orary service centre is already 
in operation and the local 
authority has been most helpful in granting 
the Board facilities for erecting it in front of 
the building line so that the permanent 
building can be proceeded with later. 

The temporary buildings are constructed with 
aluminium ‘‘ H ” section uprights panelled with 
lin cellular ‘* Holoplast.” The roof is con- 
structed with wooden joists covered with two 
lavers of roofing felt with bitumen solution 
between. The window frames and doors are of 
metal. The flat windows and door are glazed, 
hut the curved window at the corner is fitted 
with ** Perspex.” A small annexe constructed 
with similar material at the back of the service 
centre provides cloakroom and small stores 
accommodation. 

The wiring for the electrical installation is 
housed in the roof and false skirting, the switch 
drop being threaded through the void in the 
Holoplast,” which 1s purchased sprayed 
cream and only requires touching up to com- 
plete the internal decoration. The ceiling is 
distempered. The foundations are normally a 
flat conerete raft which also forms the floor of 
the service centre, which in turn is covered with 
roofing felt and linoleum to give an attractive 
finish. The sectional building, together with 


‘the counter and display fittings on prepared 


foundations costs approximately £500. 


Sign Makers and Lighting Ban 


A deputation from the Electrical Sign 
Manufacturers’ Association met the Parlia- 
mentary Secretary of the Ministry of Fuel and 
Power (Mr. A. Robens) on 19th January to 
discuss the problems arising out of the ban upon 
edvertisement lighting. The deputation con- 
sisted of Messrs. 8. D. Moyse, chairman, Special 
Duties Committee, C. S. Campbell, vice-chair- 
man of the Association, and J. H. G. Pearce 
and F, F. Newlands, members. Special Duties 
ommittee. 
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Temporary sectional service centre designed by the Midlands 
Electricity Board 


Mr. Robens assured the deputation that the 
ban was to be regarded as a temporary feature 
and was necessitated solely by the acute 
shortage of fuel. He undertook to meet the 
Association again during March to discuss the 
matter further. 


Higher Wages for Supply Workers 


The National Joint Industrial Council for the 
Electricity Supply Industry announces that 
the wages of trades set out in Schedule (a) of 
the National Agreement of 20th July, 1949, as 
amended from time to time, are to be increased 
by 14d an hour from the pay-day in the week 
commencing 29th January, 1951, for the period 
covered by that pay-day. Based upon the 
44-hour week this represents a weekly increase 
of 53 6d for the 110,099 workers concerned. 


Welding Plant for Kingston College 


Sciaky Electric Welding Machines, Ltd., has 
obtained orders from the Surrey County Council 
for all the resistance welding plant, including a 
three-phase balanced load projection welding 
machine, one fully synchronously controlled 
universal seam welding machine, and one 
universal flash butt welding machine, for 
installation in the new extension to the Kingston 
Technical College. 


British Refrigeration Industry 


Statistics prepared by the British a 
tion Association and sent to us by Mr. E. G. 
Batt, the director and secretary, show an the 
total production of refrigerators rose from 
£3,290,000 in 1935 to £20,305,205 in 1949 and 
£12,310,241 in the first half of 1950. The values 
of exports in these periods were £271,000, 
£7,515,758 and £4,511,396 respectively. It is 
pointed out that while the production of 
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commercial and industrial equipment was well 
established before the war, the domestic side 
consisted mainly of the assembly of imported 
parts, largely from the United States. Now the 
British refrigeration industry is not only able 
to supply the home demand but also to export 
to all parts of the world. 

Nearly 200 firms employ about 12,000 
workers and the industry could do much more 
if there were not a shortage of materials, in 
particular steel sheet. The Association hopes 
that the Government will find it possible to 
allocate sufficient materials to ensure the con- 
tinuance of the industry’s steady progress. 


Power Station Bonus Dispute 
The following reply has now been received 
from the Minister of Fuel and Power to the 
protest against the abolition of the Christmas 
bonus made by members of the technical and 
clerical staff formerly with the London Power 
Co. and the Northmet Power Co. and now 
employed by the British Electricity Authority :— 
“ The continued payment of a bonus would 
not need authorization from the Minister, 
who has, indeed, no power to intervene in 
any way in questions affecting salaries and 
conditions of service. In accordance with 
Section 53 of the Electricity Act, 1947, 
these are matters for the Electricity Boards 
to settle by negotiation. In the circum- 
stances, therefore, the Minister regrets that 
he is unable to receive the deputation 
suggested.” 


Change of Address 


C. Mackechnie Jarvis & Partners, consulting 
engineers, have removed to 26, Victoria Street, 
Westminster, London, S.W.1 (telephone : Abbey 
4841). 


Power 

The Ministers of Supply and of Labour were 
among the large number of guests of Sir Ronald 
Matthews and the Hon. Alexander Geddes who 
saw last week in London the first display of a 
cinema film which introduces the Brush- 
A.B.O.E. organization and illustrates some of 
the many purposes for which the different 
types of engines made by the group are used in 
various parts of the world. The film begins 
with an account of some of the inventions of 
Charles Francis Brush and the development of 
the company which he founded; passes on to 
the production of Ljungstr m steam turbines; 
and then illustrates how the bringing together 
of the Brush, Mirrlees, McLaren, Petters and 
Meadows concerns made it possible to manufac- 
ture economically from pooled resources a wide 
range of diesel engines, up to the sixteen 
cylinder 2,880 h.p. size, without the companies 
losing their individualities. The film, which 
runs for 30 minutes, is available in 35 and 16 mm 
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sizes with the commentary in English, Fre |), 
Spanish, or Portuguese, on application to «i 
Brush-A.B.0.E. Group, Duke’s Court, Dv <e 
Street, St. James’s, London, S.W.1. 


Piecework Ban 


The 14,000 men at the Trafford Park wo: ks 
of the Metropolitan-Vickers Electrical Co., Li, 
continue their refusal to work at piece ra‘es 
because of the narrowing of the differe:ce 
between time and piece rates. About 1,500 
women employed on piece-work at Traffird 
Park decided last week to follow the men’s 
example and go on to time rates as from Mondiy. 


Trade Announcements 
The Southampton office of the Metropoii- 


‘ton-Vickers Electrical Co., Ltd., has been 


removed to 2, Oxford Street, Southampton 
(telephone : 76649). . 


Jackson Boilers, Ltd., have recently 
opened a north-east area sales office and show- 
room at 9, King Street, Leeds, 1. The 
area sales manager is Mr. E. Armistead. 


Elexcel, Ltd., is now represented in 
Northern Ireland by Mr, N. B. Croft, Assoc. 
LE.E., 73, King Street, Belfast (telephone : 
Belfast 23547). Mr. Croft was previously 
Belfast branch sales manager for Callender’s. 


Barries Electrical Agencies, Ltd., have 
been appointed the sole agents for Scotland 
for Reeves & Co., Ltd., Birmingham, for 
their brass lampholders, etc. 


Catalogues and Lists 


Richard Thomas & Baldwins, Ltd., 
Wilden Iron Works, Stourport-on-Severn, 
Worcs.—Technical brochure on ‘‘ Alphasil ” 
cold reduced anisotropic transformer sheet 
and strip. 


British Central Electrical Co., Ltd., 
6 & 8, Rosebery Avenue, London, E.C.1.—A 
comprehensive illustrated and priced catalogue 
of electrical supplies, including switchgear, 
lighting fittings, cables and wiring accesscries, 


motors, domestic apparatus, portable tools, - 


etc, A useful thumb index is provided, 

Simplex Electric Co., Ltd., Oldbury, Bir- 
mingham. Price list (No. SW1847) of switch 
and fuse gear. 

Lindley Thompson Transformer & 
Service Co., Ltd., St. Mary’s Road, 
Middle Green, Slough, Bucks.—IIlustrated 
catalogue of power transformers. 

Metalastik, Ltd., Evington Valley Road, 
Leicester.—Catalogue of Metalastik” 
rubber-to-metal weld bushes. 

Edison Swan Electric Co., Ltd., Ponders 
End, Middlesex.—Technical folder on the 
‘* Ensur-a-lite ’’ emergency lighting system. 
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Tatas 
erence 
te Vew Methods of Production 
men’s 
ndiy, ETAILS of the design, performance 
D and production methods of the 
Newman “Elf” fractional horse- 
poli- —/ power motor have been sent to us by 
ders Newman Industries, Ltd. 
i (o make its application as standardized 
anc universal as possible, the motor has been 
ently designed to N.E.M.A. dimensions corre- 
— sponding to design 56, the frame “ diameter ” Stator and rotor of “ Elf” motor 
he remaining constant throughout the entire 
; range and the length varying as required to 
1 in vive different outputs. Foot, resilient, cast under high pressure in aluminium alloy 
oe belt-tensioning and flange mountings are around the pack of laminations, making a 
ait provided. single rigid assembly and avoiding the use 
‘a In production, the high grade electrical of rivets passing through the stator stamp- 
sheet steel strip is re-reeled, straightened and ings. The bearing brackets are also produced 
ae stamped by a four-station Henry & Wright ina similar alloy. The stator frame emerges 
power press, capable of producing 
120 sets per minute of stator and é 
rotor laminations. Heat treat- 
ment is applied to the laminations 
utd., after punching, relieving ‘‘ tooth 
ern, stresses’ and improving the 


permeability of the material. 

sheet Both stator and rotor packs 
pass on to the modern die cast- 
ing plant where the stator is 


Above: Stator and rotor laminations are 

produced at the rate of 120 sets per minute 

on this machine; and left: The stator is 

die-cast under high pressure in aluminium 
alloy 
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as the ‘“ squared circle ” shape originated by 
the company some years ago, providing, 
it is claimed, a smarter appearance and 
giving better cooling than the orthodox 
shape. 

The rotor laminations are also cast under 
high pressure into a unit bonded by the 


pure aluminium squirrel cage with sets of 


parallel tins at each end which act as a fan 
for providing air circulation and conduct 
heat away. With this form of ventilation 
there is no windage noise whatsoever. The 
high precision of the die casting minimizes 
machining. 

Parts of the centrifugal switch are pressure 
die-cast. practically in their finished state, 
requiring only a drilling operation for com- 
pletion. The switch has been specially 
designed for quietness of operation, reliability 
and general robustness. Prototypes tested 
during the past year have now performed over 
1,000,000 faultless operations, more than 
four times the average service life. Every 
motor receives a routine switch operation 
test of 200 on/off operations. 

The bearings fitted are of the wrapped 
steel bearing-metal-lined sleeve type, the 
lubrication being by oil-impregnated wool 
yarn. <A special cushioning device limits 
end play and prevents noise when the motor 
is running under pulsating load conditions, 
such as compressor duties. , Alternatively 
ball bearings are fitted. 


The assembly and first test run of every 
motor are carried out ina silentroom. Qui t- 
ness of running has been achieved by cli se 
attention to the bearings, to the design aid 
materials of the centrifugal switch, care \i 
dynamic balancing of the complete rotat: iy 
assembly, and the special ventilating arran:- 
ment. 

articular attention is paid to accuracy of 
machining and all machined parts are ce:e- 
fully inspected and gauged at all operati: ns 
to ensure accurate and_ interchangeaile 
assembly. Thermostatic protection against 
starting and running overloads is availa)hle 
with either automatic or manual resetting. 
Terminals are easily accessible and an 
improved form of terminal nut is fitted. 

Before despatch each motor is fully 
tested on a dynamometer test bed for locked 
rotor, light run, load and running up torques. 
ete. A final check run is then carried out in 
a second silent booth for the inspection of 
the finished machine. 

The split phase type is available in four 
pole and six pole motors with horse-powers 
ranging from 1/12th synchronous speed at 
1,000 r.p.m. to 4 h.p. at 1,500 r.p.m. For 
high initial starting torques, capacitor start 
motors are supplied from ,'; h.p. at 
1,000 r.p.m. totally enclosed, to } h.p. at 
3,000 r.p.m. drip proof ventilated, while the 
capacitor start, capacitor run types are 
from ;'s h.p. at 1,000 r.p.m. to } h.p. at 


Before despatch each motor is fully tested on a dynamometer test bed 
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 r.p.m. Polyphase motors range from 

.p. at 1,000 r.p.m. to 1 h.p. at 3,000 

io. Besides the standard single-phase 

age ranges the motors are wound for 

J voltage use, the range being 110/115 V 

| 220/230 V. Standard 3-phase voltages 

400/440 V, dual voltage 220/380 V. 

\ tors are normally supplied for 50/60 

« les, but are available for special fre- 
-encies. 

\ new development is the production of 

si. tor and rotor units for hermetically sealed 

reivigeration duties to a strict specification 


Electrical 


in line with N.E.M.A. 
special air-conditioned department has been 


requirements. <A 


set up to secure a dustfree atmosphere. 
Absolute cleanliness is essential, the whole 
unit being washed in trichlorethylene at 
several stages of construction and subse- 
quently handled only with gloved hands. 
The units are baked and then carefully sealed 
in canisters with silica-gel, the rotors being 
wrapped in waterproof covering for despatch. 
Before despatch, comprehensive tests of each 
unit are carried out on a special test plant. 
whereby the unit is run as a motor. 


Laminae 


Resistance and Magnetization Studies 


parts of large transformers and 

alternators are insulated from one 
another to reduce the stray loss which 
results from eddy currents. For this purpose 
the sheets are varnished after stamping out 
into the required shapes and_ before 
assembly into cores. Development of good 
varnishing methods depends upon. satis- 
factory means of measuring the resulting 
insulation, a convenient way being measure- 
ment of the electrical resistance of the film 
of varnish on the steel sheet. 

The fundamental aspects of this measure- 
ment have been analysed in a_ paper 
submitted to the Measurements Section of 
the Institution of Electrical Engineers by 
Mr. E. D. Taylor (C. A. Parsons & Co., 
Ltd.) who deduces that it is essentially a 
statistical problem. 

The paper proceeds to make recom- 
mendations about the way these resistance 
measurements should be done and discusses 
the possibility of correlation between 
experimentally measured values of resistance 
and observed stray losses in completed 
machines. Some consideration is also given 
to such relevant factors as temperature, 
pressure and the nature of the surface of 
the steel plate. 

The circulation of eddy currents in ferro- 
magnetic laminae has a detrimental effect 
on the utilization of the steel in dynamic 
operation. The continuous variation of 
permeability throughout each cycle of 


Spars steel laminations which form 
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magnetization and the variation of the 
cycle itself with displacement from the 
median plane of a lamination so complicate 
the problem that it is not amenable to a 
rigorous solution. 

In another paper submitted at the same 
I.E.E. meeting Mr. O. I. Butler (Sheffield 
University) and Mr. M. R. Sarma (formerly 
Liverpool University, now B.T.H. Co.) 
ignore the fine detail of the process of 
magnetization. ‘They follow the classical 
solution of the problem, but use the mathe- 
matical relaxation method to obtain a 
numerical solution, taking non-linearities 
into account. The accuracy of their results 
is dependent only upon the patience and 
ingenuity displayed in successive computa- 
tions. 


Engineering Apprenticeship 


62-page illustrated booklet entitled 

“Engineering Apprenticeship” has just been 
issued by J. & E. Hall, Ltd., Dartford, Kent. 
for the purpose of guiding those young men 
who may consider entering industry as appren- 
tices. This publication commences by outlining 
the history of the company since its inception 
in 1785 after which the activities in the field of 
refrigerator, lift and escalator manufacture at 
the present Dartford works are described. Full 
details of the firm’s apprenticeship scheme are 
then enumerated to show what opportunities 
for engineering training it can offer. In 
conclusion, there are several pages illustrating 
some of the company’s products and in- 
stallations. 
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Domestic Appliance Problems 
Effects of Metal Restrictions 


Domestic Electrical Appliances Section 
of the British Electrical and Allied Manu- 
facturers’ Association held its third annual 
dinner last week at the Trocadero Restaurant, 
London, with Mr. J. S. Warren (H.M.V.) in the 
chair. Proposing the toast of the Section, Mr. 
Philip Harben, the well-known cooking expert, 
said that the electrical industry had a lot to 
give to the cooking industry, but was too modest 
and had a tendency to underestimate the 
intelligence of its customers. He contended 
that the size of the cooker required depended 
on the size of the meal to be cooked and not on 
the size of the family. Cooking had advanced 
little since the days of King Alfred. Its future 
lay in the hands of the electrical industry and 
means must be found to “short-circuit” 
development. 

In reply, Mr. F. L. Humber (Ferranti), vice- 
chairman of the Section, referred to the restric- 
tions on the use of zinc and copper and said 
that the problem facing the domestic electrical 
appliance industry was likely to be much worse 
than any during the war. They were trying to 
provide the appliances which the public wanted 


and were attempting to find substitutes for t!e 
prohibited metals. A new body had been s.t 
up with Mr. Felix Rogers as chairman to del 
with the difficult problems which were arisioy 
and to settle a code of practice for the industry. 

Responding to the toast of the guests propos: 
by Mr. O. H. Buckingham (Hotpoint), Col. B. !1. 
Leeson, director of B.E.A.M.A., spoke of the 
fuel situation and said that it was estimated 
that there would be a shortage of coal amounting 
to 3-4 million tons. Unlike 1947 it had been 
established that power stations would be given 
priority, and fuel would be corresponding!y 
short at home. For a long time the electrical 
industry had been pressing for an increased 
generating programme. 

With regard to the scarce raw materials, Col. 
Leeson said that most of these were in the hands 
of the Americans. To ease the position the 
Economic Co-operation Administration might 
be approached to release materials, for he was 
of the opinion that they would never get the 
war equipment required unless they let the 
people of the country have the normal things 
of life. 


Highlands Power 


HEREAS in 1949 hydro-electric power 

in the North of Scotland Hydro-Electric 
Board’s area supplied only 31 per cent of the 
demand, it now provides 60 per cent so that 
the Diesel and coal driven generating stations 
are quickly being replaced. Additional] power 
came mainly from the Clunie and Fannich 
generating stations. One set is working at the 
new Pitlochry station, and a second will be in 
operation early next year. 

Launching of the Clunie and Pitlochry stations 
completed the first stage in the Tummel- 
Garry scheme. Second stage involves the build- 
ing of a large dam at Glen Errochty (Perthshire), 
the driving of a six-mile tunnel to the shores of 
Loch Tummel, and about 12 miles of diversion 
tunnel. The opening is expected in the sum- 
mer of a further large project, the Glen Affric 
scheme in Inverness-shire, with two dams and 
a power station at Fasnakyle with a capacity of 
66,000 kW. 

Schemes postponed by the capital “ cuts ” 
are scheduled for construction in 1951. The 
Conon basin scheme of which Loch Sloy forms 
a part will be carried a stage further. A genera- 
ting station is proposed at Loch Luichart, and 
that will be followed by the Torr Achilty power 
station. The Board also expects that a start 
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will be made during the year on the Lawers 
scheme in Perthshire, which will have the 
highest head of any hydro-electric scheme in 
Scotland, 1,362ft. The Gaur scheme, skirting 
the Moor of Rannoch, is another project on 
which a start may be made next year. Towards 
the end of the year the Glen Garry scheme in 
Inverness-shire may be under way. Although 
the number of schemes which have received 
Parliamentary approval remains at 19 (none 
was before Parliament in 1950) a twentieth has 
been published, and is expected to be sanctioned 
early in the year. This is the Mucomir scheme, 
near Fort William, which will have an estimated 
capacity of 1,500 kW. 

Altogether, the board has in operation, under 
construction, or under survey schemes with a 
capacity of 1,126,000 kW and an estimated 
annual output of 3,300,000,000 kWh. 

During 1951 work will continue around Loch 
Sloy; extensions have been planned in order 
to take more water into the reservoir. A 
subsidiary scheme, which will also augment the 
Loch Sloy project, is the construction work now 
going on at Loch Shire, near Inveraray. Two 
experimental “‘ sidelines ” to occupy attention 
in 1951 will be a wind-power generator in 
Orkney and a gas turbine at Dundee. 
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Manufacturers 


, LL the factories of the British 
Co., Ltd., last 
year worked up to the limits im- 
sed by restricted supplies of materials 

4 the availability of labour. Plant was 
«ivered to almost every territory in the 
\ rld and concurrently manufacturing 
; tential was increased by factory exten- 
s ons and the introduction of new methods. 

The first two 3,000 r.p.m. turbines of 
6. MW at goo Ib/sq in and goo deg F 
with air cooled alternators in this country 
vere put into operation at Staythorpe. 
Other sets commissioned included the 
second 52 MW set for Nottingham, two of 
30 MW for Walsall and another of similar 
rating for Kingston- 
upon-Thames. 

Among machines 
despatched overseas 
was the third 18,750 
kW set for the Iraq 
Petroleum Co.; a 
15,000 kW set for Port 
Kembla, Australia; a 15,000 kW set for 
Hongkong; another similar machine for 
Bulawayo, South Africa; and a 10,000 kW 
turbo-alternator for the Rangoon Electric 
Tramway Supply Co. ‘The first of three 
20,000 kW sets for the Hex River power 
station, Worcester, South Africa, has com- 
pleted its tests in the Rugby works. Orders 
in hand include three 15,000 kW machines 
for Ahmedabad and a 25,000 kW double- 
extraction hydrogen-cooled set for the Ford 
Motor Co. of Canada, Ltd. 

Home orders included one set for the 
Ford Motor Co., Ltd., at Dagenham to 
operate at 195 lb/sq in and 550 deg F with 
steam taken either from the extraction 
system or the existing low-pressure boilers 
on weekdays when the factory load is high 
and the existing 30 MW sets are running. 
At week-ends, when the demand is lower, 
it is intended to shut down the large sets 
and supply the new machine with steam 
at 375 lb/sq in and 840 deg F from the 
1,200 Ib/sq in boilers through a reducing 
and desuperheating system. The higher 
initial steam conditions at week-ends will 
add 2,600 kW to the m.c.r. rating of 
15,000 kW at the lower pressure. The 
turbine will exhaust into a normal con- 
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Orders Received and 
Completed by the B.T.H. Co. 


Activities—V 


denser and, in addition, steam will be 
bled from the turbine for feed heating 
purposes; a feature of the system is that a 
live steam heater, using initial pressure 
steam, will raise the temperature of the 
feed water for the h.p. boiler system. 
Progress was made with the construction 
of the two 2,500 kW gas-turbine alter- 
nators ordered by Balfour, Beatty & Co., 
Ltd., for the East African Power and 
Lighting Co., Ltd. They are single-cylinder 
open-cycle machines, each with a heat ex- 
changer and a single combustion chamber. 
The centrifugal-type compressor incorpo- 
rates the Oerlikon patented diffuser system. 
A number of tests have been completed 
on the 1,200 b.h.p. 
marine gas__ turbo- 
electric set for the 


Anglo-Saxon  Petro- 
leum Co.’s_ tanker 
Auris, which is 


scheduled for instal- 

lation in 1951. It 
has two turbines in series; the h.p. tur- 
bine will drive the compressor and the Lp. 
turbine will drive the 880 kVA alternator 
which will provide power for the propeller 
motor. 

Activity in connection with orders for 
gas exhausting, boosting plant and turbine- 
driven blowers for oil cracking processes 
have included a further design incorpora- 
ting the Oerlikon diffuser system. 

The most important order for water 
power plant was from the State Hydro- 
Electric Department of New Zealand for 
the first four waterwheel alternators for 
the Roxburgh station, which will eventually 
have eight machines. Each is rated at 
44,444 kVA, 10/11-5 kV, 3-phase, 50 c/s at 
136-4 r.p.m. with an overall diameter of 
about 28 ft and a weight of 330 tons. 
Another contract covers two 36,000 kVA, 
600 r.p.m., machines for the Artias station, 
Spain. 

Two 35,000 kVA, 500 r.p.m., horizontal 
alternators have been despatched to Nor- 
way and at Clunie in Scotland the first two 
B.T.H. 22,667 kVA vertical alternators 
have been commissioned and erection of 
the third is well advanced. Erection has 
begun of the first of three 62,400 kVA sets 
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‘Three 15 MVA single-phase elements of 45 MVA, 
210 120/22 kV, transformer bank for Victoria, 
Australia, on test in the Rugby works 


for Fuerzas Electricas del Noroeste S.A. 
(Spain) while horizontal and_ vertical 
waterwheel alternators under construction 
range from 3,000 to 62,400 kVA at from 
136-4 to 600 r.p.m. 

The demand for “‘ Shuntarc ”’ dead-tank 
oil circuit breakers has been maintained and 
large numbers of outdoor equipments have 
been manufactured; orders have included 
thirteen 132 kV, 2,500 MVA breakers for 
Sydney County Council, fifteen similar 
ones for the Government of Madras and 
twenty-nine 66 kV breakers for the Ahmeda- 
bad “CG” power station. Development of 
the standard lenticular breaker has con- 
tinued and test certificates are now avail- 
able for ratings of 7,500 MVA at 275 kV 
and 5,000 MVA at 220 kV. 

The “ Aerojet ” air-blast breakers for the 
B.E.A.’s_ Brunswick Wharf generating 
station are nearing completion and proving 
tests for a rating of 2,500 MVA at 132 kV 
have been successfully carried out. 

Important orders for horizontal-plugging 
metaclad switchgear have been completed 
and the first of the new class OF.10 com- 
pound-fitted vertical-plugging range of 
switchgear has been completed. 

A notable achievement was the com- 


mata) 


pletion of the first three 15 MVA sing] - 
phase transformers forming one of ti. 
45 MVA at 210/120/22 kV banks for t’: 
State Electricity Commission of Victori., 
Australia. They have windings of the 
shielded concentric cylindrical layer-typ ., 
not varnish treated, but oil impregnated + 
the new vacuum vessel which is now 4 
regular use in the new heavy plant facto: y 
at Rugby. The 120 MVA, 132/275 kV, 
three-phase transformer for Staythorpe is 
another new development; the layer-type 
windings will incorporate conductors that 
have been transposed before the application 
of the paper insulation. 

Orders for eight 15 MVA, 33/11 kV 
three-phase units come from the London 
Board and for four 10 MVA, 33/11°5 kV, 
three-phase units from the East Midlands 
Board. Export orders included _ five 
40 MVA banks of single-phase units for 
the second extension to Orlando station, 


Johannesburg. From India, orders have 


been secured for three 20 MVA, 11/132 kV, 
three-phase units for Damodar Valley; 
one 12:5 MVA, 11/110 kV, three-phase 
unit for Mettur; five 18-75 MVA, 11/66 kV, 
six 10 MVA, 66/11 kV, three-phase and 
smaller units for the Ahmedabad Ele¢tric 
Supply Co.; and two 42 MVA, 11/132 kV, 
three-phase units for the Hirakud Dam 
project. Furnace transformers for export 
have also figured prominently. 

Rectifier business has been well main- 
tained with a marked preference for pump- 
less steel tank units. There is a growing 
demand for industrial electronic equipment, 
and alternative controls for spot welding, 
constant-current spot welding, seam weld- 
ing, constant-current seam welding, or 
pulsation welding are now available from 
production. 

Two special electronic loading equip- 
ments have been developed by the 
company for the Manchester-Sheffield 
section of British Railways, to absorb re- 
generated power delivered by a train to an 
otherwise non-receptive line supplied by 
mercury arc rectifiers; each comprises four 
sections of fan blown loading resistance, 
capable of absorbing 150 A at 1,500 V. 

The first of eight electronic drives for a 
national daily paper was completed and 
tested: altogether, 25 newspaper drives 
are now in hand, totalling over 5,000 h.p. 
Several 45 h.p. ‘‘ Emotrol” (electronic 
motor control) units employing 33-A 
thyratrons were put into service; three 
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se full-wave rectifier connection is used, 
eby avoiding the need for a rectifier 

tr astormer. 

evelopment has continued of all forms 
» small contactor starters; the smaller 
sis have all been satisfactorily tested in 
a ordance with the Canadian Standards 
ociation requirements. A new size 
a ed to the range last year is the type 
D C.402, which will replace the DOC.401, 
ar. is rated up to 30 h.p. at 400/500 V; 
th starter has a new type of arc chute 
wich increases rupturing capacity without 
inc easing cost or size. 

he company is designing the machinery 
ar. control equipment of the largest 
waking dragline in the world. The 
“Siacreep” a.c. control for providing 
sterdy low speeds, hoisting and lowering, 
with standard slip-ring motors and con- 
taior panels, or main current controllers, 
is being used on an increasing number of 
cranes. 

‘There has been a marked increase in the 
amount of work being done in the gear 
factory and orders have been received for 
gearwheels larger in size than any so far 
manufactured by the B.T.H. Co. 


Ship was represented by 
orders for electro-magnetic couplings and 
gearboxes and some of the largest vessels 
completed during the year are equipped 
with B.T.H. auxiliary generating machinery 
and 8o per cent are turbo-alternator sets 
for ships with a.c. auxiliaries. Further 
auxiliary alternators and generators are 
in hand for diesel drives. 

The past year has seen the starting-up ofa 
number of important rolling mill drives and 
the completion of several others which will 
go into operation in 1951. 

Much attention has been given to the 
improvement of dynamic braking control 
systems for electric mine winders with a.c. 
drives. ‘The scheme now employed by the 
company is to use a “ volts-per-cycle 
regulator”’ with a magnetic amplifier 
system and metal rectifiers, thereby elimin- 
ating all auxiliary rotating machines from 
the excitation equipment. Among the 
first to be completed, having the new 
arrangement, will be the 640 h.p., 3,300 V 
winder for Norton Hill Colliery of the 
National Coal Board. A number of existing 
winders are being modernized by adding 
dynamic braking equipment. 


Twin-motor Ward Leonard winder rated at 2,760 h.p. installed underground in No. 5A shaft, 
Durban Roodeport Deep, Ltd., South Africa 


JANUARY, 1951 


| 
1 kV 
ondon ff 
180 


NEW BOOKS 


Technical Data on Fuel (Fifth Edition). 
Ed., H. M. Spiers. Pp. 518; tables 
344; diagrams 84. Published by the 
British National Committee, World 
Power Conference, 201, Grand Build- 
ings, Trafalgar Square, London, W.C.2. 
Price 25s. 


It is fifteen years since the last edition 
of this authoritative handbook, to which 
a large number of specialists contribute, 
was published. A forty per cent increase 
in the number of pages of the new one 
reflects the large amount of further data 
that have become available during this 
period. Its scope is much wider than the 
title might indicate as, in addition to 
information ordinarily required in working 
out fuel problems, it includes much tabu- 
lated matter, with textual or diagrammatic 
explanations, covering various aspects of 
physics relating to heat energy and _ its 
applications. 

Among new topics introduced are the 
National Coal Board’s classification of 
British coals, the combustion of fuels with 
oxygen or oxygen-enriched oil, and the 
use of the It (heat content-temperature) 
diagram. Some sections have been re- 
written, e.g. those on fluid flow, metals and 
alloys, refractory materials, diesel-fuel rating 
and the melting point of coal ash. Use of 
Seyler’s chart (for ascertaining the total 
constituents of solid fuels from their 
hydrogen and carbon proportions) has been 
facilitated by explanatory notes. The 
work is accepted by the British Standards 
Institution as providing agreed information 
and data as bases for comparative calcu- 
lations.—C. O. B. 


Steam Turbines and Their Cycles. By 
J. Kenneth Salisbury. Pp. 645; figs., 
bibliography and index. Chapman & 
Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 72s in U.K. 


Of the many excellent works that are 
available on this subject, few combine the 
qualities of clarity and completeness to so 
marked a degree as this unusually readable 
book. It comprises four parts, and covers 
the most modern American design practice. 

Part 1 deals with the fundamental 
principles of thermodynamics, fluid-flow and 
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turbine stage design. Part 2 discusses ‘ie 
theory of regenerative heat cycles and thir 
performance at partial loads, modern hea er 
arrangements and the choice of extract on 
stages. In addition to the conventioial 
method of calculating turbine cycle hat 
rates, a “ shortcut” method is given whi h, 
whilst obviating the necessity of detai ed 
calculations, provides a result of sufficient 
accuracy for everyday design purposes. 

Part 3 analyses the losses occurring in 
various regenerative feed heater arranye- 
ments and in make-up water evaporators, 
while Part 4 briefly considers the mechanical 
aspects of turbine design. This section also 
includes a method of calculating the steam 
rates of large turbines, based on the practice 
of one eminent American manufacturer. 
Curves and data are given, which are of 
value in estimating the effect on heat rate 
of variations in steam conditions, capacity 
and number of heaters. 

The appendix includes abridged Keenan 
and Keyes steam-tables and tables of 
theoretical steam rates. A large-scale Mollier 
diagram is presented in sections which cover 
several pages. The value of this diagram 
would, however, be greatly enhanced if it 
were printed on one sheet of paper—pre- 
ferably in colour—as an appendage to the 
book. The bibliography contains more than 
90 comprehensive references. 

This is in every way an excellent book, 
and can be recommended to designers of 
steam turbines and heat cycles, to turbine 
users and to advanced students.—W.G.B.O. 


Books Received 


Statistical Year Book. World Power Con- 
ference, 201, Grand Buildings, Trafalgar 
Square, London, W.C.2. Price 30s, plus 9d 
postage. This is the second post-war issue 
of the “* Statistical Year-book ” of the World 
Power Conference. The last one (No. 4) 
appeared in the autumn of 1948 so that 
No. 5, now available, brings data on fuel and 
power production and utilization, including 
water power and electricity, forward to 
1947—in many cases to 1948—and_in- 
cludes also some additional and_ revised 
information. 


Electric Power Supply. By ‘I. H. Carr. 
Pp. 43. Reprint of a series of articles 
originally published in the BEAMA Jourvul 
under te title of ‘ Reliability of Supply 
in Electric Power Stations and Sub-stations.” 
Cyril Williams Publicity, Ltd., 69, Swe” 
Arcade, Bradford, Yorks. Price 2s post free. 
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SVIEW 


“LECTRICAL CONTRACTING : 
‘Organization and Routine 


By H. R. TAUNTON, A.M.LE.E. 


23.—The Accounts Department 


* I is the cost ledger and the additional 
} routine connected with it which dis- 

tinguishes the contractor’s accountancy 
fr m that of other traders. Slight modi- 
fictions to the bought day book and 
pity cash book were suggested in a 
pi-vious article to help in checking it. 
Svnilar modifications to the cash book, by 
the provision of extra analysis columns, are 
possible; but perhaps it is better kept on 
the standard lines to which accountants 
and auditors are more accustomed. 

(he accountant is responsible for check- 
ing and adjusting the small imprest petty 
cash accounts allowed to foremen on large 
contracts. They should be opened only by 
authority from a principal, and promptly 
closed at the énd of the job. The store- 
keeper, too, may be given a small account 
to save him running upstairs every time he 
wants to buy a pennyworth of tacks. 

As cashier, the accountant will have 
charge of the petty cash box. He cannot 
be too rigid and exact in his handling of it. 
He should have the only key to it, pay out 
every penny with his own hand, and for 
every penny insist on a voucher. This 
rule should not be relaxed for anyone, 
however high in the hierarchy of the office. 
He should set his face sternly against the 
practice of *‘ subbing.” At the best it is a 
nuisance, and if it is easily allowed it 
always ends in petty disputes and losses. 
Advances to foremen or engineers for 
immediate expenses—principally travelling 
—are, of course, a different matter. 


Collecting the Cash 


The wages cheque signed, the accountant 
will, if he is wise, have someone accompany 
him to fetch the money from the bank. 
The regular habits of cashiers on pay days 
are the study of certain enterprising gentry, 
and as our police cannot keep watch on 
all, cashiers must take their own common- 
sense precautions to save their money and 
their skulls. The peril of the street passed, 
the accountant’s first concern will be to 
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dispose of any amounts that have to be 
sent by post. For each country job he 
will already have prepared a memo to the 
foreman itemizing the amount due to each 
man. The necessary money order for the 
total can then be filled in and a trusted 
messenger sent to conclude the transaction 
at the Post Office. 


Methods of Payment 

Arrangements are usually made for 
country men to be paid a day earlier than 
those on local jobs, as it enables them to 
post remittances to their homes by Saturday 
and reduces the cashier’s work on Friday. 

In making up the local wages the 
envelopes should not be sealed until the 
final tally with the wages analysis book 
proves correct. Once the pay is handed 
over errors are almost impossible to prove 
or disprove. Local wages are usually 
distributed on the job, whenever possible. 
If engineers or supervisors can get round 
the larger jobs on the Friday afternoon, they 
can take the money with them; otherwise 
the foreman must send messengers, who 
should not be boys. They should not be 
sent before a certain hour in the afternoon. 
If they are allowed to drift in at any time, 
the work of the office is disorganized; and 
if the men are paid too early, it has the 
curious but definite effect of slowing their 
output for the rest of the afternoon. 

The cashier’s other duties are those of 
receiving and paying money in various 
forms against accounts, and recording the 
transactions. In principle, all moneys 
received, however small, should be paid 
into the bank; certainly all paper money. 
To use a customer’s small cheque or postal 
order to pay a bought ledger account is a 
loose practice, bound to lead sooner or 
later to trouble. Although a special form 
of receipt may be provided by the payer 
which has to be used, a corresponding 
counterfoil of the firm’s own receipt book 
should nevertheless be filled in, the original 
being cancelled, so that the receipt book 
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provides a complete record of all payments 
received. 

In most firms payments out are usually 
made at the beginning of each month to 
secure the usual 23 per cent discount, so 
important in its yearly aggregate. The 
payment of net accounts must be decided 
on the merits of each case. Some represent 
net quotations; some are net by trade 
custom or agreement. In such cases a 
three months’ credit is not unreasonable, 
unless prompt payment is stipulated in a 
quotation. Original invoices should never 
be sent. If no statement is available, a 
dummy should be made out to form a 
medium for the payee’s receipt. 

Checking Statements 

In preparation for settling day, the 
cashier will check the collected statements 
by the ledger accounts, amend them by 
deduction of discount where applicable, 
and then submit a list of them to a principal 
before any cheques are drawn. He may 
have his own reasons for holding up certain 
payments: questions of dispute, perhaps, 
or sometimes of policy. The list will 
remain useful to the cashier, to check off 
on it the return of the statements, duly 
receipted, and follow up any laggards. 

Preparing and_ rendering the sales 
accounts of an_ electrical contractor’s 
business is not the simple matter of routine 
that it is'in that of an ordinary trader: 
at least so far as contracts are concerned. 
Small accounts should be made up monthly 
at a regular date which will allow them to 
be included among the statements sent out 
at the beginning of the following month. 
Accounts for supplies will be based on the 
counterfoils of the “‘ O ”’ advice-note book, 
each being cancelled as it is charged up, 
and the necessary reference entered on it. 
Accounts for small jobs covered by estimates 
are as easily dealt with. Day sheets will 
have been issued in connection with them. 
It is merely a question of suitably wording 
the account, cancelling the day sheet and 
the office copy of it, and writing off the 
corresponding account in the cost ledger. 


Pricing Contracts 

It is when he comes to the small accounts 
for which no price has been fixed by 
estimate that the accountant’s work begins 
to be more specialized. Day sheets are 
still the basis of it, but now their treatment 
differs only in degree from that of those 
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which form the subject-matter of Jar 
contract accounts. 

The final account for a large contrzct 
may easily run into fifty or more pages 0f 
typing and complexity, and if its prepar.- 
tion is left to the end of a perhaps year-c.d 
job it may well prove an almost hopel:ss 
task to ensure its completeness and accura y, 
unless by some such system as that earlicr 
detailed the groundwork has been maiie 
ready. Every item will be represeni:d 
either by a day sheet or an “O” advice 
note; and these will—or should—quoie 
the necessary authority and reference ‘o 
estimate. Essentially, then, all that the 
accountant has to do is to take all the day 
sheets and advice notes relating to the 
account, arrange them in order, word them 
suitably, and systematically price them. 

He will first check the office duplicates 
against the original day sheets returned, 
filled in, by the foreman. Any discrep- 
ancies must be cleared before anything else 
is done, and any missing sheets obtained, 
properly completed. The first day sheet 
issued to cover the main contract will 
naturally provide the first entry in the 
draft, any provisional sums included in it 
being deducted now. Next will come all 
variations, in order of date, covered by a 
firm quotation or by a schedule rate. The 
figure will have been entered on_ the 
duplicate and if it has been suitably 
worded the draft need only show the 
number and the price, leaving the typist 
to copy the detail direct from the duplicate. 


Accounting for Extras 

So far, so simple. The accountant is 
now left with only the day sheets for extras 
for which no price has been given, to be 
set out on a time-and-material basis. They 
should first be checked by the responsible 
engineer to ensure that the quantities 
booked are reasonable. Sometimes they 
are not. They may appear either excessive 
or inadequate, and explanation or com- 
pletion must be had from the foreman. 
It is now only a matter of scribbling them 
out, with the labour itemized and_ the 
material more systematically worded than 
it is likely to be on the originals. 

There remain the “O” advice notes 
covering extra supplies ordered in conncc- 
tion with the contract, usually few, as, 
while it is in progress, any for which 2 
charge can be made will have been sent to 
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t job and handled there under a day sheet. 
\. «at there are, the accountant will simply 
I out from the counterfoils, transcribe 
t» n to his draft, and price in detail. 

‘he pricing of the various items (not 
c cred by estimates) is the essential part 
© his work. The most suitable invoice 
fn for contractors is one with three cash 
« imns: for the figures of the detailed 
|; our and material, for their extensions 
ai | any items on which percentages have 
nto be calculated, and for the totals of 
e: 4 day sheet and for any quoted amounts. 

“he pricing of special supplies is a simple 
ni tter. Fittings and appliances ordered 
as extras to a contract should be charged 
ai full list prices, unless the customer 
happens to be entitled to a trade discount, 
o: unless they have been specially made 
avd quoted for. The pricing of other 
material (and of labour) is a more open 
question. Many methods are possible and 
are used, often differing in principle 
according to whether an item is to be 
charged as jobbing work or as a day-work 
variation. 


Unquoted Variations 

The “* Conditions of Tender and Contract 
for Electrical Work ” issued by the E.C.A. 
contain a clause that “‘ charges for additions 
to contracts shall, in the absence of supple- 
mentary estimates, be invoiced at standard 
day-work rates... in accordance with 
the schedule issued by the N.F.E.A.” 
Members of the Association who embody 
these conditions in their estimates will need 
no further guide in charging up any 
unquoted variations. Non-members have, 
of course, a free hand in the matter; but they 
might do worse than accept the N.F.E.A. 
rates as a model. With few exceptions, 
they are smallish firms whose standing 
charges are likely to be higher than an 
average 25 per cent, which the N.F.E.A. 
rates barely cover—with a reasonable profit 
added. 

There are cases in which the contractor 
has no option of the scale on which varia- 
tions are to be charged. If it has been 
specified and accepted at the time of 
estimating, he has to abide by it in his 
final account. It is nearly always framed 
on the basis of a percentage on net cost to 
cover standing charges, plus a further 
percentage for profit. Fifteen per cent 
plus 10 per cent on both labour and 
material was at one time a scale commonly 


but the practice has 


latterly 
developed of differentiating between the 


agreed ; 


two. One well-known consultant allows 
20 and 10 on labour, and 10 and 10 on 
material; others are not so generous, 
specifying terms which a small firm with 
heavy overheads could not afford to accept. 


Jobbing Work 

There is more elasticity about the 
methods possible in charging up un- 
estimated jobbing work. Three are 
commonly used. First, a lump sum, with 
no detail but the description of the work 
done. This was once the almost universal 
system; but to-day everybody is so com- 
mercially minded that even the modest 
millionaire is apt to jib at it and the 
method is now falling into disuse. It is 
convenient for really small items which are 
not likely to be questioned. 

Secondly, at the other extreme, jobbing 
work can be charged up in the same way 
as day-work, on a _ cost-and-percentage 
basis. The disadvantages are that it shows 
the customer, needlessly, the net cost of 
the material used; and it leads to arguments 
about the reasonableness of the percentages 
adopted, which should be higher for jobbing 
work than for day-work, as the overheads 
are usually heavier. 

The third method is the best: to itemize 
the labour and material as for day-work, 
but to price each item at a fixed figure to 
include overheads and profit. The labour 
can be conveniently priced at the N.F.E.A. 
rates and the material generally at 
standard list prices. 


Engineer’s Check 

Usually the accountant will be competent 
to see small accounts through from start 
to finish, subject to occasional reference to 
the technical staff. The larger and more 
complicated accounts for contracts, after 
the draft is completed, should be submitted 
with their attached day sheets to the 
engineer responsible for them. He may 
have in his mind circumstances unknown 
to the accountant which dictate modifica- 
tions of its details. With his special 
knowledge of all the pertinent facts, he is 
often in a position to ‘boost ” to a more 
satisfactory level of profit what was at first 
a disappointing account—and that without 
risking disputed overcharges; or he may 


. on occasion deem it policy to reduce ov 


cancel some of its charges. 
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‘he carbon copies of the accounts, 
tinally approved and typed, should be 
promptly filed, and once in the binder 
they should never be removed from it— 
that way lies trouble and confusion. They 
should be numbered and impressed with a 
rubber stamp providing for folio references 
to the original cost ledger account and to 
the sold day book. 

Some firms use binders and treat the 
contents as the sold day book. ‘That means 
making a summary of them at regular 
intervals, to be bound with them. They 
are then posted direct to the ‘‘ personal ” 
accounts, and the totals of the summaries 
to the sales account.”’ Occasional credit 
notes can be bound in with the others, 
and are easily distinguished if red carbons 
are used for them. 


Getting the Money In 

The last—and from one point of view, 
the most important—duty of the accountant 
is to get the money in. Arranging for 
payments on account of work in progress 
is, however, the responsibility of the 
engineers’ department; as also the negotia- 
tions for the final certificate, which are 
sometimes protracted and obviously can 
only be conducted by them. The account- 
ant’s part will be to make out credit notes 
for any allowances agreed, and the necessary 
statements. Most contracts provide that 
5 or 10 per cent shall be held as “ retention 
money” for a period of from three to 
twelve months. The accountant must be 
advised of the date it is due, and the 
collection of it then can be left to him. 

The collection of all other accounts, not 
subject to special terms of payment, is a 
matter of routine. At the beginning of 
each month he will make out the necessary 
statements from the sales ledger accounts, 
and submit a list of them to the principal 
before any are posted. There may be 
reasons in certain cases for deferring or 
hastening the usual steps towards securing 
payment. With some of the statements, 
which will have been indicated on the list 
by asterisks or red type, it may be necessary 
to send a routine reminder or a special 
letter. Each case must be considered on 
its merits, with tact and discrimination. 
Slow payers may yet continue be 
valuable customers. ‘The idiosyncrasies of 
each must be learnt and remembered, so 
that pressure on them remains as long as 
possible on the right side of good feeling. 
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Every now and again, however, the red 
type in the list of statements becomes a 
real danger signal: appeals and _ thre ‘ts 
have been in vain and a bad debt is 
imminent. Even then the matter shovw!d 


not be lightly placed “‘in the hands of 


our solicitor.” The decision will natura'ly 
be the principal’s. If the amount is 
substantial he will have no alternative to 
legal proceedings; but if it is small his 
judgment will be more dubious. The leval 
process of collecting a small debt is cis- 
proportionately costly, and as often as not 
it would prove an economy to write ihe 
amount off without ado. He may try the 
effect of a solicitor’s letter, to be followed 
by no further action if it fails; or if the 
debtor is a man of reasonable substance he 
may think it worth while to hail him to 
court, if only to uphold a principle. That 
is probably the only satisfaction he will get. 
To set the ponderous machinery of the 
law in motion to collect a small debt is 
like swatting a fly with a sledge-hammer, 
and for the litigant the results are very 
much the same: there is nothing to show 
for it—except, of course, a bill of costs. 


High-Frequency Tools 
N addition to their efficient working charac- 
teristics, high-frequency a.c. operated 

electric tools can also help to overcome the 
excessive peak problem when they replace air- 
operated tools. The Consolidated Pneumatic 
Tool Co., Ltd., states that for every h.p. deve- 
loped at the spindle of a high-frequency tool, 
only 2 h.p. is required from the mains, allowing 
for tool, frequency changer and line losses. A 
compressed-air tool requires about 5 h.p. from 
the mains for every h.p. of useful work at the 
spindle. 

Taking as a basis a small grinding installation 
comprising, say, twelve grinders of 6in and 8in 
capacity: the h.f. grinders require the output 
of a 10 kW frequency changer which, allowing 
for overall efficiency, takes about 15 kW from 
the mains. Twelve compressed air grinders 
require the output of an air compressor involving 
a motor of approximately 55 to 60 h.p. or 45 kW. 

A foundry had in service, among other com- 
pressed air equipment, five 6/8in pneumatic 
grinders and the compressed air plant comprised 
a 150 cu ft compressor driven by a 33 h.p. motor 
and a 130 cu ft compressor with a 29 h.p. motor. 
The replacement of two of the grinders by 
‘“ Hievele ” grinders enabled the 130 cu ft cou:- 
pressor to be shut down and supplanted by 
5 kW frequency changer drawing 7-5 kW from 
the mains (10 h.p.), making a saving of 19 h.p. 
on the two machines, 
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‘OTES ON NEW ELECTRICAL AND ALLIED PRODUCTS 


irting Heating Panels 
HE new Unity-Holoplast” skirting heating 
panels made by Unity Heatine, Lrp., Chil- 
w th Manor, Southampton, have a clean line 
ar are suitable for rooms which may include 
ei’ er antique or contemporary furniture. In 
m st eases they take the place of skirting boards 
ani have a very pleasant heating effect, as they 
provide a large proportion of radiant heat at 
floor level, thus counteracting unpleasant 
draughts and preventing cold feet. 

Nhe units consist of ‘“‘ Holoplast ” laminated 
structural plastic panels into which have been 
inserted Unity heating elements. The resis- 
tance wire is mounted on a mica strip and the 
element located with circular discs placed 
diagonally in the cavities. The elements 
operate at an extremely low loading and are 
completely protected within the panels. It is 
anticipated that.their life will be extremely long. 

Prices range from £2 (plus £1 9s 5d P.T. in 
this country) for the 4ft 6in, 120 W type to 
£7 10s (plus £5 10s 3d P.T.) for the 8ft 12in, 
600 W size. 


Cooker Control Unit 


A cooker control unit produced by the 
Execrric Co., Lrp., Broadwell, 
Oldbury, is available with two different auxiliary 
circuits. No. 3802 takes a 3-pin B.S. 546 15 A 
plug interlocked with and controlled by a slow 
break switch and protected by a 15 A rewirable 


Above: Simplex No. 3803 
cooker control unit 


Right: Engel & Gibbs volt- 

age relay and_ current 

overload trip for use with 
h.f. heating equipment 
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fuse. No. 3803 incorporates a 3-pin 13 A 
shuttered socket to B.S. 1363, non-interlocking 
and controlled by a 15 A slow break switch. In 
each case the auxiliary circuit is connected to 
the live side of the main switch and is thus 
independent of the position of the cooker switch. 

Efficient earthing is provided by two special 
adaptable internal earthing clamps which grip 
different sizes of wire simultaneously. The clamps 
are welded to the case, while a flexible copper 
braid ensures a good connection between the 
chassis and the case. Two lin clearance wiring 
inlets are provided at the top and bottom, and 
one at the back, all with easily removable knock- 
outs. The main switch and auxiliary circuit 
are both mounted on a single easily removed 
chassis. The bonderized seamless sheet steel 
case and cover are finished in cream or grey 
mottled or synthetic stoved enamel. 


H.F. Heating Controls 


Voltage relays and current overload trips 
for single phase h.f. supplies have been designed 
by Encet & Grsss, Lrp., 983-5, Finchley Road, 
London, N.W.11, for use in conjunction with 
h.f. heating equipment. In each case a power 
rectifier and smoothing circuit are incorporated 
so that the relays operate from d.c. The input 
to the voltage relay is 2-4 W 10 ke/s at 15/130 V. 

Two sets of contacts are provided for external 
use, one for l.v. operation, which is adjustable 
between 15/30 V on a falling voltage, and the 
other for h.v. operation, adjustable to operate 
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between 90 and 130 V ona rising voltage. A high 
degree of consistency of operation is attained 
by the use of an intermediate relay, which 
disconnects and protects the low voltage coil 
when the voltage is fluctuating in the high 
voltage range. The accuracy is - 0-25/1 V 
from a set figure and this is maintained through. 
out the day. 

The current overload trip also operates on 
2-4 W and 10 ke/s and will trip a preset value 


between 0-5 A and 1:3 A. Consistency of 


operation is between 0-01/0-025 A. The contact 
is not susceptible to swinging if the load is 
switched on quickly and if the operating value 
is reduced by 0-025 A from any working figure, 
and the power switched off and on again, the 
relay will not operate. 


Neon Lamps 


It is announced that K.X. Lames, Lrp., 62, 
Brewery Road, London, N.7, is now manu- 
facturing neon religious cruciform lamps. The 
caps are of the standard b.c. type and the retail 
price is 4s each. 


Mirror Lighting Fittings 

Two new * Amhurst ” mirror lighting fittings 
are announced by CourtNey, Pope (ELEc- 
rrRicAL), Lrp., Amhurst Park Works, Totten- 
ham, London, N.15. The C©.15, a complete 
enclosed “‘ Perspex” unit with plastie louvre 
underside, is intended for use in a fitting room or 
speciality shop, stores and hotels. Housing 
two 20 W fluorescent lamps, it has a white 
enamelled sheet metal steel frame with bronze 
aids. “* Quickstart ” control gear is provided. 

The C.16 unit, which comprises a sheet metal 
frame with special slots to take three pieces of 
illuminating glass, houses two 30 W or 60 W 
tungsten striplamps or, alternatively, a 2ft 
20 W fluorescent lamp. The control gear is 
supplied separately for remote installation. 


Domestic Fluorescent Lighting 


The main problem in the use of fluorescent 
lighting in the home is generally accommodation. 
For this reason THorN ELEcTRICAL INDUSTRIES, 
Lrp., 105, Judd Street, London, W.C.i, have 
adopted 2ft 40 W lamps in their new * Atlas ” 
home lighting fitting (GK /4240). Four of these 
lamps are arranged in a combined direct and 
indirect lighting system, in an attractive fitting 
of compact modern design. The external 
surfaces of the reflector are finished in a glossy 
coinage bronze colour and the inner surfaces 
are in stove enamelled white ; the diffuser tray 
is of opal * Perspex.” The circuit includes 
double glow starter switches, the lamps being 
connected in series pairs. For suspension a 
novel system has been developed. A small 
slotted saddle carrying a terminal block for 
mains connections is screwed to the ceiling, the 
fitting hooks into this, and the cover is slid up 


Atlas domestic fluorescent lighting fitting 
into place. 
the fitting (without lamps) is €12 Os Sd. 


Festival Floodlights 


Two floodlights have been introduced by the 
GENERAL Evectric Co., Lrp., Magnet House, 
Kingsway. London, W.C.2, to meet the demanil 
for economical and efficient equipment for the 
Festival of Britain period next year. he 
F.69042 wide-angle model is suitable. for close 
offset. and takes an ‘“‘ Osram” Class B.1 pro- 
jector lamp of 500 W or 1,000 W. The body is 
of rust-proofed and stove-enamelled sheet steel 
while the reflectors are of electro-brightened, 
anodized aluminium. The frame holding the 
flat toughened front glass overlaps the body 
in such a way that there is an air space for 
ventilation of the lamp but water cannot enter 
the floodlight. 

The other type, F.69023, is suitable for larger 
offsets, and uses an ordinary 500 W, or 1,000 \W 
lamp. The spun aluminium body is anodized 
and electro-brightened on the inside to form the 
reflector. A cast aluminium housing encloses 
the lampholder, and the floodlight is fitted with 
a flat toughened front glass. Both floodlights 
are mounted in trunnions on supporting cradles 
so that the angle of throw can be adjusted, and 
they can be fitted with colour screens. 


G.E.C. wide-angle floodlight. (Type F.69042) 
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New Generating Capacity in 1950 
British Equipment in Portuga! 


RECORD total of new generating plant 
. was installed by the British Electricity 
hority in the year ended 31st December, 
1.0. It amounted to 1,034 MW, bringing the 
a, regate installed capacity of the power 
st tions owned or operated by the Authority 
t. 14,557 MW. Corresponding figures of plant 
in alled during 1948 and 1949 are 503-25 MW 
ant 826-25 MW = respectively. The highest 
pi-war installation of plant was in 1938 when 
761-50 MW of new capacity was added to the 
supply system. 

fhe additional output obtained from the 
1.034 MW of new plant commissioned last vear 
wis 923 MW. The difference is accounted for 
by limitations of boiler capacities and other 
causes, Altogether 23 new turbo-alternators 
and 45 new boilers were brought into operation. 
The details are as follows:— 


Generating 
(ib/hr) 


Sets (kW) 
2x 52,500 
2 « 45,000 
1 « 30,000 
2 x 52,500 
1 x 50,000 
1 x 45,000 


Name of Station 
Avecroft, Salford 
Quay, Ipswich 
Clyde’s Mill, Glasgow 
Croydon 
Dunston Durham 
Ferrybridge, Yorks 
Hartshead, Ches 
Hayle, Cornwall 
Kearsley, Lanes 


x1 
2 320,000 
2 «410,000 
4 180,000 
1 «150,000 
1 200,000 
1 ¥ 173,000 


1 x 20,000 


Kingston * B,” Surrey 1 x 30,000 3x 260,000 
Leicester 1 x 31,500 2 x 175,000 
Littlebrook Dartford 1 x 60,000 2 265,000 
Livili, nr. Cardiff 1 300,000 
Neepsend, Yorks L x 50,000 1 «190,000 
Nottingham 1 x 52,500 < 320,000 
Poole, Dorset 1 « 50,000 1 >< 300,000 
Vortobello, Midlothian 1 « 450,000 
Rotherham 1 30,000 

Staythorpe, nr. Newark 2 60,000 240,000 


1 x 60,000 525,000 
180,000 


1 
1 45,000 
2 « 150,000 
1 30,000 25180000 
1 x 30,000 3x 180,000 


Stourport Wores 
Thornhill, Yorks 
Walsall, Staffs 

West Ham 


Coal Consumption and Stocks 


During the week ended 7th January 1,228-4 
million kWh of electricity was sent out for 
public supply from solid fuel fired stations for 
a consumption of 835,000 tons of coal. These 
figures compare with 1,262-8 million kWh and 
721,000 tons for the preceding week and 1,025-2 
million kWh and 664,000 tons for the correspond- 
ing week of last year. Stocks of coal held by 
public electricity undertakings amounted on 
‘th January to 2,781,000 tons (representing 
weeks’ consumption). 'The corresponding 
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figures for 30th December were 3,038,000 tons 
(3-9 weeks’ consumption) and for 7th January, 
1950, 4,005,000 tons (5-8 weeks’ consumption). 


Coal Situation in Belfast 

At a recent meeting of the Belfast Corporation 
Electricity Committee Mr. W. J. MeGirvan, 
O.B.E., city engineer and general manager, re- 
ported that the undertaking had 1,000 tons less 
of coal than this time last year, the stock 
representing about five weeks’ supply. In the 
coming month about 5,000 to 6,000 tons of 
American coal for the power station would 
arrive. The imported coal would be brought 
direct to Belfast and would not cost any more 
than the similar grade of English coal. 


London Cable Installation 

The Pirelli-General Cable Works, Ltd., are 
installing a large capacity 132 kV cable con- 
nection between the new Brunswick Wharf 
power station and the main distribution centre 
in Islington. The 7-mile route has presented 
numerous civil engineering problems. One 
main traffic artery, the East India Dock Road, 
has already been tunnelled under, while the 
Regent Canal has been crossed by means of a 
specially built cable bridge situated between a 
similar structure and the year-old) road 


Cable bridge at Gunmakers Arms Bridge 
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315,000 
1 365,000 


bridge known by the name of a nearby hostelry, 
the Gunmakers Arms. The Hackney Road has 
been crossed at the junction of Pritchard Road 
and Temple Street, tunnels having been com- 
menced from both side roads simultaneously 
and joined in the centre. 


Power Cut Rota System 

As an experiment a rota system of power cuts 
is being introduced by the North Western 
Electricity Board in its Manchester and Preston 
Sub-Areas, consumers in each area being notified 
through the Press on the days when they may 
get cuts. If the experiment is successful the 
scheme may be extended over the whole area. 


South Wales Board’s Activities 


Arrangements have now been concluded for 
the acquisition by the South Wales Electricity 
Beard of the non-statutory undertaking at St. 
Davids, Pembrokeshire, and the management 
of the undertaking was taken over by the Board 
on 29th December, 1950. For the time being 
it will continue to be operated on the same basis 
as previously but it is hoped that a mains supply 
will be made available before the summer to the 
consumers concerned. 

During the three months ended 31st December 
six new showrooms were opened for general 
service at Albany Road and Cowbridge Road, 
Cardiff ; Temple Street, Llandrindod Wells : 
Wind Street, Llandyssul ; Mill Street, Ponty- 
pridd ; and James Street, Pontardawe. 

On 31st December a new 132 kV grid supply 
point was put into operation near Crumlin to 
reinforce the present system and to cater for 
the increasing demands which have to be met 
in the eastern and western valleys of Mon- 
mouthshire. 

During the period Ist April-30th November 
10,385 new consumers were connected, com- 
pared with 10,436 in the corresponding period 
in 1949. 


Progress in the North Eastern Area 

At a meeting at Newcastle-on-Tyne of the 
North Eastern Electricity Consultative Com- 
mittee it was reported that in the period Septem- 
ber, October and November, the North Eastern 
Electricity Board had approved estimates 
amounting to £422,507 covering 108 schemes 
which included sixty-eight for housing and 
twenty-two for farms. The number of new 
substations put into operation for new housing 
estates and to cope with additional loads in- 
cluded eleven in the Tyne area; eight in the Wear 
area; five in the Tees area; two at York; and 
live at Harrogate. A further thirty-eight sub- 
stations had been commissioned in connection 
with supplies to villages and farms. High 
voltage supplies were also afforded to sixteen 
industrial and commercial consumers. During 
the period under review 109 farms were con- 
nected up and seven villages received a supply. 
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It was reported that the 20 kV extension in he 
Powburn, Woller and Belford areas had b en 
completed. The Electricity Board is inve ti- 
yating the question of improving the netw irk 
supplying 890 houses on the Dormanst: yn 
Estate near Redcar. The Board has receiv: | 
number of inquiries regarding the changing-: yer 
of street lighting from gas to electricity in 
certain areas. 


Development Plan for Glasgow Are. 

A development programme for the Glas: ow 
area of the South West Electricity Board yas 
given to the city’s Lord Provost when, ace om- 
panied by the town clerk, he met officials of the 
British Electricity Authority in London on 
12th January to discuss the question of elec- 
tricity cuts on Clydeside. 

The B.E.A. stated that plant being instailed 
in Glasgow would substantially meet the present 
deficiency by next winter, but it might be 
necessary to “export” to other areas more 
unfavourably placed. Principal immediate de- 
velopments for Glasgow were to be at Clyde's 
Mill, where it was hoped to double by next 
winter the recently installed 30 MW plant; at 
Braehead, where it was proposed to install a 
200 MW plant; and at Dalmarnock, where the 
plant would be modernized. In addition, the 
erection of a new generating station, to produce 
600 MW was being considered, a possible site 
being Blythswood. The extent of load shedding 
in the area had so far amounted to approximately 
100 MW, so it would appear that, by the end of 
1951, that deficiency would be met by the installa- 
tion of additional plant. 


Portuguese Hydro-Electric Scheme 


Electrical equipment valued at about 
£4,490,000 was supplied by the English 
Electric Co., Ltd., and Metropolitan-Vickers 
Electrical Co., Ltd., for a hydro-electric scheme 
inaugurated on Sunday by Marshal Antonionos- 
car Carmona, President of Portugal, at the 
Castelo do Bode dam. The new station will 
produce 300 million kWh annually; this is a 
32 per cent increase in the country’s total electric 
power production, which in 1950 amounted to 
930 million kWh, of which 54 per cent was 
generated thermally and 46 per cent generated 
by water power. The new scheme is regarded 
as the corner stone of the Portuguese Govern- 
ment’s plans for building up the country’s 
hydro-electric power supply. 


Street Lighting Conversion 

Heywood (Lancs) Corporation is to change 
over to sodium lighting on all the main roads 
in the town except Manchester Road and Middle- 
ton Road. Later this year the Corporation 
hopes to start a scheme for the conversion 
of all the side-street lighting from gas ‘0 
electricity. 
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FINANCIAL SECTION 


Company Notes 


and Stock Exchange 


Activities 


Reports and Dividends 


he Northern Ireland Electricity 
B ard.—The lists opened and closed on 
Fk day last for an issue at par of £2,000,000 
3) per cent guaranteed stock, 1977-1980. The 
p ceeds will be used to repay temporary 
short-term borrowings incurred in the develop- 
moot of generating and distributing systems 
t) ope with the steadily expanding demand. 

Pye, Ltd., has received consent of thie 
(pital Issues Committee to a proposed 100 per 
cent serip bonus. The proposal entails the 
capitalization of £216,066 10s. to permit 
distribution of deferred ordinary shares to 
existing holders. At a meeting of share- 
holders on Friday last approval was given to 
raising the borrowing limit to £1,600,000 and 
tle creation of 750,000 cumulative preterence 
£1 shares to be issued in a manner and on 
terms to be decided later. 

The London Electric Wire Co. & 
Smiths, Ltd., states that over 95 per cent cf 
the 315,930 £1 ordinary shares offered to 
existing shareholders at £2 each were taken up. 
Applications for the balance of 13,000 shares 
substantially exceeded the amount of the 
original issue. 

Crompton Parkinson, Ltd.—In the 
reference to this company in the share list 
printed in our issue of 5th January an asterisk 
should have been inserted against the last 
dividend on the ordinary stock to in:licate that 
it was paid on increased capital. 

The Electric Furnace Co., Ltd., has 
declared an interim dividend of 43 per cent 
(against 35 per cent). 


New Companies 


Wholesale Electro (Bradford), 
In recording the registration of this company 
i. our issue of 19th January, we incorrectly 
stated that Mr, H. Beevers, a director, was 
also a director of Wholesale Electro (Halifax), 
Ltd. This is not so; it is Mr. A. Buckley who 
is a director of Wholesale Electro (Halifax). 
itd.. Mr, H. Beevers being in no way con- 
nected with this company. 

Mesoncraft Processes, Ltd.--Registered 
January, Capital £3,000. Manufac 
iwers, designers, repairers, fitters and hivers 
of and dealers in electrical, mechanical, elec 
tromic and atomic apparatus and accessories of 
wll kinds, ete. Subscribers: W. K. Singh, 
chartered electrical engineer ; and H. Petook, 
cortified accountant, W. K. Singh signs as 
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Ltd.—- 


director. Solicitors: Dawkins & Grove, 
Pinner, Middlesex. 

Tru-Spot, Ltd.—Registered 12th January. 
Capital £100. Manufacturers, importers and 
exporters of and dealers in electric torches, 
flashlights, incandescent Jamps, bulbs, 
fluorescent lighting apparatus, neon lights, 


etc. Subscribers: J. D. Eccles and Mary 
Green, Regd. office : 14/18, High Holborn, 
E.C.1. 


Fluorescent Patents, Ltd.—legistered 
11th January. Capital £200. Merchants and 
dealers in discharge lighting fittings, ete. 
Directors: R. L. Dries and L. F. Dries. 
Regd. office : 50/52, Hoe Street, E.17. 

G. K. Lancaster (London), Ltd.—Regis- 
tered 11th January, Capital £1,500. 
Designers and manufacturers of and dealers in 
electrical welding, soldering brazing 
equipment and components therefor, etc. 
Directors : G. K. Lancaster and Mrs. J. L. A. 
Lancaster. Regd. office : 50, George Street, 
Croydon. 

Grubb Electrical Co., Ltd.—Registered 
15th December. Capital £1,000. To acquire 
the business of electrical engineers carried on 
by S. E. Grubb at 72, Leadenhall Street, 
E.C.3., as Grubb Electrical Co. Directors : 
S. E. Grubb, Mrs. Fanny M. Grubb, H. J. 
Harrison and J. Mepham. Regd. office : 72, 
Leadenhall Street, E.C.3. 

Hamilton Cole (Bicester), Ltd.—Regis- 


tered 15th December. Capital £1,500. 
Electricians, mechanical engineers, etc. 
Directors: G. H. Cole and F. J. Sandell. 


Regd. office : 79, Sheep Street, Bicester, Oxon. 

Deakins (Electricians), Ltd.—Registered 
13th December. Capital £2,000. Directors : 
Barbara Deakin and A. Deakin. Regd. office : 
19a, Brazennose Street, Manchester, 2. 

Walker & Hutton, Ltd.—Registered 5th 
January. Capital £2,500. To acquire the 
business of an electrical and mechanical engi- 
neer carried on by C. Hawson at 14, Bar 
Street, Scarborough as Walker and Hutton. 
Directors: Hawson and Mrs. Ellen 
Hawson. Regd. office: 14. Bar Street, 
Scarborough. 


Increases of Capital 
Small Electric Motors, Ltd.— Increased 
hy £25,000, in ls ordinary stock units, beyoud 
the registered capital of £75,000. 
R. F. Winder, Ltd.—Increased by £31,000, 
in 19,000 5 per cent non cumulative redeem- 
able preference and 12,000 preferred ordinary 


199 


| 
E = 


shares of £1 each, beyond the registered 
capital of £12,000, 

Ww. H. Smith & Co. (Electrical 
Engineers), Ltd.—Increased by £180,000, in 
£1 shares, beyond the registered capital of 
£20,000. 

London Electric Wire Co. and Smiths, 
Ltd.—Increased by £750,000, in £1 ordinary 
shares, beyond the registered capital of 


£1 250,000. 
S. Smith & Sons (England), Ltd. 
Increased by £1,500,000, in 1s deferred 


ordinary shares, beyend the registered capital 
of £2,000,000. 

The capital has been re-organized and is 
now £3,500,000 divided into 1,500,000 5 per 
cent cumulative preference shares of £1 each 
aud 10,000,000 ordinary shares of 4s each. 


Receiver Released 


K.L.B. Electric, Ltd.—D. McKellar, 33. 
King William Street, E.C.4, ceased to act as 
receiver and/or manager on 2nd January, 1951. 

Liquidations 

Krivert, Ltd.—Winding up voluntarily. 
Liquidator, Mr. L. B. Blackler, Imperial 
House, Dominion Street, London, E.C.2. 

Fluorescent Industrial Installations, 
Ltd.—At a recent meeting the creditors passed 
a resolution confirming the voluntary liquida 
tion of the company with Mr, F. F. Weston. 
21. Panton Street. Haymarket. London. 
§.W.1, as liquidator, with a committee of 
inspection, 


Bankruptcies 


R. Davidson, “Sea Links,” Chyngtun 
Road, Seaford, Sussex, formerly of <1, 
Bramber Road, Seaford, and carrying on 
business at 199, High Street, Lewes, as on 
electrical illuminating engineer.—Order 
7th December, 1950, suspending discharge / 
two months until 7th February, 1951. 

P. H. Leach, 4, Oxford Street, Guisel:\, 
near Leeds, lately carrying on business at 4, 
Oxford Street, Guiseley, and 6 & 8, Town 
Street, Yeadon, Yorks, as a radio and elcc- 
trical engineer.—Trustee, Mr. K. Russam, 2a, 
Tyrrel Street, Bradford, appointed 
January. 

H. Sykes, residing at and lately carrying on 
business at 3, Westfield Place, Morley, Yorks, 
and formerly carrying on business at 22, 
Queen Street, Morley, as an electrical engi 
neer.—Receiving order made 11th January on 
a creditor’s petition. 

J. Henderson, 17, Granville Terrace, 
Redcar, Yorks, lately residing and carrying 
on business at 82, Galgate, Barnard Castle. 
Durham.—First meeting 26th January at the 
Official Receiver’s office, 4, Bridge Road, 
Stockton-on-Tees. Public examination 20th 
February at the Court House, 4, Bridge Road, 
Stockton-on-Tees. 

J. Barnett,and M. Barnett, trading as 
Barnett Supplies Co., at 102 & 104¢, Cran- 
brook Road, Ilford, Essex, radio, electrical. 
television dealers and contractors (separate 
estate of J. Barnett).—First and final dividend 
of 43d in the £, payable 31st January at 11-12. 
Finsbury Square, London, E.C.2. 


TRADE MARK 


have been made for registration of 
the following trade marks. Objections may be 
entered within a month from 17th January :— 

ALPHASIL.—-No. 693,821, Class 6. Cold reduced 
anisotropic transformer sheet and strip made of common 
metal, and laminations made from such sheet and strip. 
--Richard Thomas & Baldwins, Ltd., £7, Park Street, 
London, W.1. 

PRESTOMAT,---No, 690,991, Class 7. Washing machines 
and parts thereof included in Class 7. -Hoover, Ltd., 
Perivale, Middlesex. 

COossOR.—-No. B.668,256, Class 9. Cathode ray tubes, 
television transmitting and receiving apparatus, electrical 
sound recording and reproducing apparatus and instru- 
ments. electrical measuring and calculating apparatus. 
electrical control apparatus included in Class 9, radar 
apparatus, radar surveying instruments and raclar 
navigational instruments. C. Cossor, Ltd., Cossor 
House, Highbury Grove, London, N.5, 

Dryco (design). -No. 690,987, Class 9. Steam electric 
irons for use in finishing processes of textiles. —Dryco 
Corporation, Syracuse, New York. Address for service: 
c/o Frank B. Dehn & Co., 103, Kingsway, London, W.C.2. 

VELOTROL.—No. 692.468, Class 9. Electric current 
rectifiers.—Hackbridge & Ilewittie Electrie Co., Ltd.. 
Heisham Lodge, Hersham, Walton-on-Thames, 

(design).—-No. 676,854, Class 11. Freezing 
apparatus for vehicles, air installations, 


ar 


conditioning 
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APPLICATIONS 


electric fans, lamp and lamp reflectors. —-Ford Motor Co., 
Dearborn, Michigan. Address for service: c/o Stevens, 
Langner, Parry & Rollinson, 5-9, Quality Court, Chancery 
Lane, London, W.C.2. 

(design).—No. 685,456, Class 11. Electric lamps. 
- -Hivac, Ltd., Greenhill Crescent, Harrow-on-the-Hill. 

FIREFLY.—No, 693,389, Class 11. Electric torches. 
oe Kirschenbaum, 85, Ryland Road, Birmingham. 


_TSorare. -No, 693, 564, Class 11. Electrical instuallu- 
tions and apparatus for heating purposes, and purts thereo! 
included in Class 11.—Isopad, Ltd., 13-17, Rosemont 
Road, London, N.W.3. 

DELANCO,. ~No. 693.801. Class 17. Losulating materials. 

-Anglo-American & Vuleanised Fibre Co., Ltd... Cayton 
Works, Bath Street, London, E.C.1. 


Lighting Conversion 


eC that the Wigan Street Lighting 
Committee had decided its future policy and 
was going over entirely to electric lighting, 
Councillor Lythgoe added that the Gas Board 
had made it clear that it was not particularly 
interested in public lighting. 
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STOCKS 
ond SHARES 


Exehange markets and prices are 
pursuing fairly steady course. Next 

ath, the Government will be issuing the 
el compensation stock; in advance of this, 
|. gilt-edged market is held at steady prices. 
T inks to the evidence, which accumulates 
d: ly, of a more liberal interpretation of the 
fi, d-dividend policy, prices of ordinary shares 
iy many of the industrial groups are main- 
tuning their ground, or even gaining a little. 
Business in the Stock Exchange is reasonably 
acive. There is, in fact, a good deal going on 
i) the popular shares of the industrial class. 
hvctrical manufacturing and equipment attract 
« vood deal of attention owing to the impression 
that in many cases there is scope for increase 
in dividend rates paid over the last few years. 


“ Rights ’’ Issues 


\ present-day development, worthy of note, 
is the limited financial capacity of private 
investors for subseribing to new ordinary shares 
ollered to them by way of “ rights.” and usually 
ou bonus terms. There was a time when people 
bought shares in advance of such offers. Nowa- 
days the announcement, or the prospect of it, is 
more often the signal for a marking down of the 
existing shares concerned, in anticipation of the 
now customary stream of small selling orders 
by people unable, or unwilling, to take 
advantage of their rights. Contrariwise, these 
occasions are coming to be regarded as good 
opportunities by those who have funds to 
invest to acquire shares cheaply and, in most 
cases, free of stamp. 


Thorn Electrical Issue 


In connection with the above note, the Thorn 
Electrical Industries’ offer of new 5s ordinary 
shares at 15s 6d on a one-for-two basis, is 
another case in point. Having been a good 
market up to 24s near the beginning of the 
month, the existing shares slipped back to 22s 6d 
before the allotment letters were posted. At 
that level the “ rights ” were still worth 2s 3d 
per share. This company has a record of divi- 
dends between 20 and 25 per cent from the 
date when it became public in 1936. At the 
prospective ex-rights”’ price of the shares, 
the yield on last year’s 20 per cent payment 
works out at a little over 5 per cent. 

Pye Capital 

At last week’s meeting, Pye, Ltd., secured 

siockholders’ approval to a free share-for-share 


capital bonus, and to an increase in the borrow- 
ing powers. The bonus deferred shares were 
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in the hands of existing holders carly this week, 
when dealings started at about half the previous 
quotation of 39s. The old shares are 19s $d 
ex rights. Details of the proposed cash issue of 
preference shares are not yet intimated: the 
funds are needed to finance the expansion of 
business at rising prices, which had resulted by 
end-October in short-term borrowing of about 
£900,000. On the basis of the last distribution 
of 35 per cent, the yield on the 5s shares is 
about 4} per cent. 


Week’s Price Changes 


Cable & Wireless ordinary stock has returned 
into the limelight after being quiescent for a 
couple of months. The price, at 974, is 5 
points higher since a week ago. The general 
list shows a majority of improvements, mostly 
small in extent. Mather & Platt are 2s up at 
43s 9d. There are gains of ~; in English 
Electric, 51s 3d, Lucas, 36s 3d, Parsons, 77s 6d, 
and Greenwood & Batley, 50s. Siemens are 
firmer at 32s, International Combustion at 
17s 6d, Henleys at 24s, Johnson & Phillips at 
62s 6d, Hoover at 26s 3d, Cromptons at 12s. 
On the other hand, British Vacuum, 9s 3d, 
E. K. Cole, 20s, and E. M. L., 20s 6d, are a little 
lower. (The price of Telegraph Construction 
shares was given as 50s last week: it should have 
heen 42s 6d.) 


Miscellaneous Matters 

Among recent issues, Tube Investments new 
44 per cent preference shares, offered at 20s, are 
steady at a little under 21s, at which, being 
still free of transfer stamp to the buyer, they 
afford the comparatively good yield of 4} per 
cent. London Electric Wire new ordinary have 
improved to 7s premium on the offered price of 
40s. Good stock remains in short supply, and 
reference may therefore be made to reasonably 
substantial lots, currently on offer, of Crabtree 
Electrical ordinary at 39s 3d, yielding nearly 
44 per cent: Aberdare Cables at 14s 3d, to yield 
7 per cent: Watford Electric 2s ordinary at 
7s 14d, to yield £5 12s 3d per cent. The 4} per 
cent preference shares of the Enfield Cable 
and Scottish Cable companies are available in 
fair numbers at 21s 44d and 21s 14d respectively. 


Conservative Dividends 


With reference to the rising interest in coming 
dividend declarations, notice may be directed 
to some of the more conspicuously conservative 
dividend payers in the electrical equipment 
market. J. Lucas, with a dividend covered 
practically ten times by earnings, comes about 
the top of the list. The latest B.I.C. dividend 
was covered seven times. There was, on the 
last occasion, a six-fold cover for the distribu- 
tions made by A.E.I., Brush, Chloride Electric, 
Ericssons and Automatic Telephone; while 
only about one-fifth of available profits was paid 
out by Enfield Cables, British Thermostat, 
Reyrolle and Allen West. 
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NEXT WEEK’S EVENTS 


Monday, 29th January 

Watt 
South Midland Centre. 
Maintenance of Television Outside Broadcast 
Equipment,” by T. H. Bridgewater. (Joint meeting 
with the South Midland Radio Group and the Birming- 
ham Centre, Institution of Post Office Electrical 
Engineers, ) 

Lonpon, Café Royal, Regent Street. W.1, 6.30 
for 7 pan. Measurements Section, Section 
dinner. 

At the Institution of Electrical Engineers, 6 p.m. 
Electrical Association for Women. Sixth Caroline 
Haslett Trust Lecture. Electricity and the 
Frenchwoman,” by Mrs. M. L. Pearce. 

Warrincton.—Old Academy, Bridge Street, 
7 pm. DLE.E. Mersey and North Wales Centre. 
District meeting. Deterioration of Mains 
Cable due to External Causes,’ by P. W. Cave. 


Tuesday, 30th January 

Lonpon.—Savoy Place, W.C.2, pam. and 
5.30 p.m. Measurements Section. Sym- 
posium of papers on *“ Electrical Meteorological 
Instruments.” (Joint meeting with the Radio 
Section and the Royal Meteorological Society.) 

Grosvenor House, W.1, 6.30 for 7 p.m. Electrical 
Contractors’ Association. Annual dinner. 

At the Institution of Mechanical Engineers, 
Storey’s Gate, S.W.1, 5.30 p.m. Institute of Fuel. 
* A Study of Drying.” 

Manson House, Portland Place, W.1, 7 p.m. 
Society of Instrument Tec hnology. * — Machining 
of Small Instrument Parts,” by K. J. B. Wolfe and 
P. Spear. 

National Hall, Olympia. 
Exhibition. (To 9th February.) 

MANCHESTER. — Engineers’ Club, Albert) Square, 
6, 15 p.m. North-Western Utilization Group. 

* Electrically-Interlocked Guards on Machines,” by 
W. Fordham Cooper. 


Wednesday, 31st January 

House, 7 pan. 
Bristol Students’ Section. Students’ Lecture. 
Switchgear,” by L. Druequer. 

Lonpon.—Savoy Place, W.C.2, 7 p.m. LE.E. 
London Students” Section. Synchronous Gener- 
ator Performance,” by P. D. Avlett. 

Technical Institute, 
6.30 p.m. LE.E. North Eastern Students’ Section. 
Short papers evening. 

NEWCASTLE-ON-TYNE.—I.E.E. Kastern 
Students’ Section. Joint meeting with N.E. Coast 
Institution of Engineers and Shipbuilders. 

Swansgea.—4, Northampton Gardens, 5.45 p.m. 
I.E.S. Swansea Group. Presidential address by 
L.. J. Davies. 


Thursday, Ist February 

CARDIFF.—S. Wales E.B., The Hayes, 5.6 p.m. 
LE.S. Cardiff Centre. Presidential address by 
L. J. Davies. 

At the South Wales Institute of Engineers, Park 
Place, 6 p.m. Association of Mining Electrical 
and Mechanical Engineers (South Wales Branch). 
Continuous Mining,” by W. 8. Jones. 


Institute, 6 p.m. 
~The Operation and 


London Packaging 
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Exerer.—Agricultural House, 
‘opm. LES. Exeter Group. 
Lighting.” by T. S. Jones. 


LONDON. 
tion of Electrical Engineers. Standardization 
Simplification in the Electrical Industry,” by J 1, 
Moore, and An Organization for Internal Stand 
ization in a Large Manufacturing Company.” by 
P. J. Daglish. 

RuGry.—-Co-operative Hall, 8 pam. Rusby 
Sub-Centre. Rugby Engineers’ Ball. i 

W ALSALL. —E.P.E.A. Midland Technical Gicup, 
7 p.m. Television,” by I. N. V. Jones. 


Friday, 2nd February 

BrrMincHam.—Grand Hotel, 7 pan. South 
Midland Centre. Centre Jubilee Dinner. 

Bristor.—Grand Hotel, 7 pan. Bath and 
Bristol Centre. “Shop Window Lighting,” by 
T. S. Jones. 

HUDDERSFIELD... ELS. 
Fringe Area Television” 
J.T. Thornton. 

Lonpon.—Storey’s Gate, S.W.1, 5.300 pan. 
Institution of Mechanical Engineers. °° Industrial 
Design and its Relation to: Machine Design,” by 
H. G. Conway. 

MANCHESTER.—College of Technology, 7 p.n. 
Manchester Association of Engineers. Planning 
for Production Efficiency.” by Sir Claude Gibb, 
Annual lecture. 


Huddersfield 
(with demonstration), by 


Street Lighting Economies 


HE Minister of Transport, Mr. A. Barnes, 

has appealed to lighting authorities to 
co-operate in the Government’s campaign to 
save fuel by securing the greatest possible 
economies in street lighting that can be achieved 
without undue risk. It is suggested that the 
best plan in most areas would be to switch off 
all lighting during a period when the lack of it 
would lead to least danger to road users and 
least difficulty to the police in the execution 
of their duties. In most areas it would be 
appropriate to switch off all lighting at 11.0 p.m.. 
with necessary exceptions, and in some areas 
an earlier switch-off might be practicable. 

In a letter to lighting authorities it is pointed 
out that no cut in lighting should be made 
during the period when the danger of road 
accidents is greatest, that is, in the early hours 
of the evening and- particularly around the 
hour of dusk, During the periods when trattic 
routes are lighted lighting should be maintained 
at the full standard without any switching out 


of alternate lamps, reduction of the power of 


lamps, or other similar measures. Local 
authorities have been asked to put their 
economy measures into effect as soon as possible. 
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PATENTS 


lectrical Specifications Recently Published 


The numbers under which the specifications will be printed and abridged are given in purentheses. Copies of 


any specification (2s each) may be obtained from the Patent Office, 


372. Board of Trustees of Leland Stanford Junior 
| \versity.—-High-frequency electron discharge tube 
st. vetures. 2nd July, 1941. (650420.) 
1943 

3. Board of Trustees of Leland Stanford Junior 
versity. —High-frequeney electron discharge apparatus. 
2) July, 1941. (650421.) 


1945 

1723. Standard Telephones & Cables, Ltd., Weston: 
\\. K., and Baguley, E.—Concentric conductor electric 
covles. 3rd May, 1946. (650425.) 

11734. Standard Telephones & Cables, Ltd.. and 
Uoculey, E.—Concentrie conductor electric cables. 6th 
June, 1946. (650426.) 
Standard Telephones & Cables, Ltd., and 
ton, W. K.-—Electrie cables for high frequency. 
September, 1946. (650427.) 

25145, Standard Telephones «& Cables, Ltd., and 
Weston, W. K.—Electric cables for high frequency. 
September, 1946, (650428.) 

23148. Standard Telephones & Cables, Ltd., Dallimore, 
L.. M., and Baguley, E.—FElectric cables for high frequency. 
September, 1946. (650429.) 

30791, Standard Telephones & Cables, Ltd., Weston, 
W. K., and Baguley, E.—Electrie communication cables. 
sth November, 1946. (650430.) 


1946 

5093. Marconi’s Wireless Telegraph Co., Ltd.-—Tele- 
vision circuit arrangements. February, 1946. 
(650445,) 

6184. Marconi’s Wireless Telegraph Co., Ltd.—Radio 
relay systems, 27th February, 1946. (650446.) 

11547. Mareoni’s Wireless Telegraph Co., Ltd.——Pulsed 
radar ranging altimeter and like devices. 15th April, 1946. 
(650447.) 

28403. Standard Telephones & Cables, and 
Weston, W, K.—-Electric cables for high-frequency trans- 
inission, 9th September, 1947. (650431.) 


1947 

6493. Sylvania  Klectric Products, Ine.-—Electron 
discharge tubes. 7th March, 1947. (650448.) 

18818, Standard Telephones & Cables, Ltd., Weston, 
\. K., and Baguley, E.—Concentric conductor electric 
cables. 3rd May, 1946. (650432.) 

19619. Standard Telephones & Cables, Ltd.. and 
E.—Concentric conductor electric cables. 6th 
June, 1946. (650433.) 

21822. Electroflo Meters (Co., Ltd.—Fluid-pressure 
meters. 8th August, 1947. (650450.) 

24983. Aron Electricity Meter, Ltd., and Riordan, EF. J. 

Brake magnets for electricity meters. LOth September, 
(650313.) 


1948 

267. Sherwood, D. J.---Cam-operated time switching 
vrrangements. 4th February, 1949. (650321.) 

1520. Gunning, P, F.— Arrangements for the generation 
ind counting of electrical impulses. 14th January, 1949. 
(650435.) 


‘OTH JANUARY, 


25, Southampton Buildings, London, W.C.2. 


2340. Westinghouse Electric International 
Balancing machines. 26th January, 1918. (650263.) 

5482. British Thomson-Houston Co., Ltd., Milner, 
Cc. J., and Wilkinson, K. J. R.-—Magnetie induction 
acceleration of electrons. 22nd April, 1949. (650270.) 

8115. Metropolitan-Vickers Electrical Co., Ltd., Tustin, 
A., Simmons, J. D., Liversidge, J. H., and Wrathall, R. W. 
-—Control systems of the correspondence kind for movable 
members. Lith March, 1949. (650449.) 

9214. Dakshinamurthy, 8.—-Electrical 
measuring devices. Ist April, 1948. (65038+4.) 

12333. Naamlooze Vennootschap Philips’ Gloeilampen- 
fabrieken.—-Dry-shaving apparatus. 5th May, 1948. 
(650396.) 

14074. Westinghouse Brake & Signal Co., Ltd.—System 
for the determination by radio means of the distance 
hetween two railway vehicles. 25th May, 1948. (650400.) 

16009. Best, PF. L.—-Electrie coffee percolators and like 
liquid heating devices. 27th April, 1949.  (650406.) 

17575. Westinghouse Electric International Co.— 
Power transmitting coupling devices. 30th June, 1948, 
(650287.) 

17623. Metropolitan-Vickers Electrical Co., Ltd.— 
Radio receivers with variable selectivity. 30th June, 1948. 
(650410.) 

17648. British Thomson-Houston Co., Ltd.—Flectric 
control systems. 30th June, 1948. (650288.) 

17731. Akt.-Ges. fiir Technische Studien.—Thermal 
power plant. Ist July, 1948. (650411.) 

19500. Carlstedt, R.—Thermostats. 21st July, 1948. 
(650415.) 

20485. Bastian & Allen, Ltd., and Cox, W. J. G.— 
Control apparatus for electrode boilers or water heaters. 
2nd August, 1949. (650346.) 

22548. Mathieson Chemical Corporation.—Electrolytic 
apparatus. 26th August, 1948. (650417.) 

23524. Wolophane, Ltd., and English, S.--Light pro- 
jectors. 3lst Angust, 1949. (650352.) 

261463. General Electric Co., Ltd.. and Cliff, J. 
Mirror galvanometers. 11th October, 1949. (650359.) 

26684. Metropolitan-Vickers Electrical Co., Ltd.. and 
Baumann, K. -Power plants. 11th October, 1949. 
(650235.) 

26769. British ‘’homson-Houston Co., Ltd.—-Ampli- 
dyne generators and the like. 4th October, 1948. 
(650361.) 

27134. Du Pont de Nemours & Co., E. I.—Insulation 
for electrical conductors. 19th October, 1948. (650439.) 

27159. Newton Victor, Ltd.—Electron target structures. 
19th October, 1948. (650237.) 

27241. Automatic Telephone & Electric Co., Ltd., and 
Woodland, C. R.—Electro-magnetic relays. 12th October, 
1949. (650242.) 

27411. Siemens & General Electric Railway Signal Co., 
Ltd., and Riddle, H. J. N.—-Electrical switching means 
adapted to be operated by fluid-pressure impulses. 21st 
October, 1949. (650238.) 


humidity 


28278. Imperial Chemical tndustries, and 
Edwards, G.  E.—Electrolysis. 31st October, 1949. 
(650243.) 


28414. Western Electric Co., Inc.—Flectro-mechanical 
eode translating 
(650245.) 


apparatus. 2nd November, 1948, 
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28617. Blectrolux, Cooling members of absorp- 
refriverating apparatus, dth November, lis. 
(650364.) 

28717. Laite, W. T.—Clamping devices for electric 
cables. 16th November, 1949. (6502.2.) 


29039. Harmer, H. M., 
electrical power supply systems, 
(650369.) 


and Cook, 
Mth December, 1949 


29729. Standard ‘[elephones & Cables, Tad... and 
Weston, W. K.—Electric cables for high-frequeney trans- 
mission. 10th June, 1919. (650442.) 


$0909. Imperial Chemical Industries, Ltd.. and Denine- 
ton, R. F.—Photoelectric colorimeter, 29th November, 
1949. (650298.) 

31408. Rollinson, E. W. (Board of ‘Trustees of 
Leland Stanford Junior University). —High-frequency 


electron discharge tube structures, 2nd July, 
(690143. 

32308. Westinghouse Electric International Co 
Turbine apparatus. 14th December, 1948. (650257.) 

32347. Dehn, 8. G. (Globe-Union Ine.).—-Miniat; 
multiple unit variable resistor. 14th December, 1! 
(6HN300,) 

52897. General Electric Co., Ltd., and Stainsby, A. G 
High-frequeney electrie heating apparatus. 20th Decenil. 
1949. (650337.) 

33648. Kritish Thomson-Houston ('o., Ltd. 
Hooker, O. N.—-Electrie discharge devices with hydro: 
filling, 25th November, 1949,  (650260.) 


1950 


13115. Gunning, P. F.— Counting arrangements for 
electrical impulses. 14th January, 1949. (650441.) 


News from Australia 
From a Correspondent 


A RECOMMENDATION that Australia 
should let contracts to skilled overseas 
companies for construction work on the Snowy 
Mountains hydro-electric scheme has _ been 
made by the assistant chief construction 
engineer of the United States Bureau of Re- 
clamation (Mr. A. W. Dexheimer) to the 
Minister for National Development (Mr. Casey), 
and the Minister supports this view. If the 
required overseas assistance is available, he 
considers that the first block of 80,000  h.p. 
could be ready in about four years. 

The New South Wales Electricity Com- 
missioner (Mr. H. G. Conde) says that the 
State’s major power troubles should be ended 
by early in 1952, and he has outlined the plans 
of the Commission and the State Government, 
which include importation of ‘ packaged ” 
generating plants from the United States and 
the speeding up of installations in permanent 
stations. Application has been made to the 
Federal Government for six million dollars to 
be used to buy three double prefabricated 
generating plants with a total rated capacity 
of 37,500 kW. 

The State Electricity Commission of Victoria 
is to modernize the power station at Richmond 
by the installation of new generators and 
turbines from Britain and Switzerland. 

The Queensland Government has decided to 
pay special subsidies to more local authorities 
to encourage the establishment of electricity 
schemes in small townships outside areas 
supplied by major electricity undertakings. 
Subsidies of 65 per cent of the capital cost will 
be paid for townships with 50 to 100 consumers, 
and 60 per cent for 100 to 200 consumers. 

The State Electricity Commission of Victoria 
lost £349,368 in the vear to June 30, 1950, a 
loss almost five times as great as that of the 
previous year. The deficit reduces the Com- 
mission’s accumulated surplus to £151,664. 
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Profit. on the sale of electricity dropped from 
£679,664 to £161,453, while the loss on provincial 
tramways rose to £125,989. 

The first power transformers to be completely 
manufactured in Queensland have been pro- 
duced at the Redbank works of the Australian 
General Electric Pty., Ltd. 

New firms registered recently include : 
Biclad Products Pty., Ltd., capital £10,000, 
manufacturers of electrical plant and equipment, 
office, c/o Kennedy & Kennedy, 185, Elizabeth 
Street, Sydney ; and Standard Cables Pty., Ltd., 
manufacturers of telecommunication cables, 
Hamstead Road, Maribyrnong, Victoria. 

The Postmaster General states that his 
department has received ten tenders for the 
proposed national television station in Sydney— 
three for equipment made in Australia, four of 
British origin, and one American, one French 
and one Dutch. 

Electronic Industries, Ltd., of South Mel- 
hourne, is preparing to initiate the production 
of television receivers and has secured a site 
at East Oakleigh, Victoria, for the manufacture 
of certain components. 


Engaging Men 

UIDANCE for personnel managers in in- 
dustry or others who have to engage men is 
contained in a report on “‘ Methods of Recruit- 
ment and Selection of Personnel in Industry and 
Commerce” prepared by O. W. Roskill & Co. 
(Reports), Ltd., 14, Great College Street, 
London, 8.W.1 (price £1, plus postage). The 
report studies the subject from three aspects : 
the recruitment of candidates for employment, 
the study of jobs, and the selection of employees. 
Related problems dealt with include the promo- 
tion of employees, physical and social working 
conditions, training for management and the 

design of employee record forms. 
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Electrical Work 


CONTRACTS OPEN 


ve Contracts Open”? are advertised in our 
“(© licial Notices”? section, the date of the issue 
is given in parentheses. 


March. City 
Klectrie Light Co., Ltd. 33 kV and 6.6 kV switch- 
wear. (C.R.E. (1.B.) 51105/51. Ten /2050.)* 

May. State Electricity Commission, 
H.v. and e h.v. transinission lines. 
(Sev this issue.) 

Baildon (Yorks).—3lst January. 
Concrete standards, lanterns and control gear for 
m.). lamps. (See 12th January issue.) 

Belfast.—2nd February. Electricity Depart- 
ment. Stores, including transformer kiosks, 
hoiler house spare parts, domestic appliances, ete. 
(see 12th January issue.) 

16th February. Corporation.  Mereury are 
ectifier equipment. (See this issne.) 

February. Belgian 
sate Railways. Supply of 6,000 over-voltage 
fuses. (C.R.E. (1.B.) 50852/51. /2046.)* 

Bingley.—2nd February. U.D.C.  Installa- 
tien of trunk road lighting. (See 19th January 
issue.) 

Bombay.—Port Trust. Thirty-four electric 
cranes. (See 12th January issue.) 

Carlisle.—City Council. Electrical installa- 
tions in 42 houses. City engineer, 18, Fisher 
Street. 

Crayford.—4th February. U.D.C. Electrical 
goods, including boilers. Surveyor, Town Hall. 


Derby.—S8th February. Town Council. 
Gocds lift, Central Market, Moorledge. Borough 


uchitect, Council House, Corporation Street. 


Fareham.—3rd February. U.D.C. Electrical 
littings. Surveyor, Westbury Menor. 


Gillingham (Kent).—l4th February.  Cor- 
poration. Supply of materials for one year from 
Ist April. (See this issue.) 

Great Yarmouth.—7th February. 
Couneil. Cables. (See this issue.) 

Heston.—2nd February. Southern Electricity 
Board, No. 1 (Southall) Sub-Area. © Change- 
over of wireless equipment. (See [th January 
ssue,) 

High Wycombe.—2Isi February. Town 
Council. Conerete lighting columns, with 
lanterns, chokes, wiring, for Mughendon 
Road. (See this issue.) 


Leeds.—-10th 


Town 


February. City Couneil. 
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Supply of 660 V cables, junction boxes and tele- 
phone cables. (See 12th January issue.) 


Lincolnshire.—County Council. Installa- 
tion of heating, hot and cold water and ventilation 
services, and electrical installation at proposed 
techuical college, Scunthorpe. (See 12th January 


issue.) 
London.—28th February. Metropolitan Water 
Board. 11 kV and 415 V switchgear and motor 


eontrol desks and six transformers for Chingford 
South pumping station. (See 19th January issue.) 

dth February. Westminster City Council. 
Lamps, cable, ete. Town clerk, City Hall, 
Charing Cross Road, W.C.2. 

Luton.—5th February. Borough Council. 
Installation of eleetcical services at Whipperley 
County Primary Infants’? School. (See 12th 
January issue.) 


Manchester.—26th February. Education 
Committee. Electrical installation, Charlestown 
Infants’ school, Pilkington Road. City architect. 


Norman Cross.—7th February.  R.D.C. 
Pumping plant (eleven pumps), at ‘five sewage 
pumping stations, with motors, switchgear, etc. 
(Deposit: £5 5s.) G. B. Kershaw and Kaufman, 
1, Victoria Street, Westminster, S.W.1. 

Northampton.—Town Council. Rewiring of 
Guildhall and Central Library, with fittings and 
lamps. (See this issue.) 

North of Scotland.—19th March. Hydro- 
Electric Board. 132 kV steel tower transmission 
line between Beauly and Shin. (See this issue.) 


North Riding.—County Council.  Altera- 
tions and additions to the lighting installation at 
the County Hall, Northallerton. (See this issue.) 

Pakistan.—13th February. High Com- 
missioner for Pakistan, London. Wireless sets 
No. 22, kit No. 3, ete. (See 12th January issue.) 

Swansea.—3rd February. Borough Council. 
Electric lamps for public lighting for one year. 
Rorough surveyor, Guildhall. 

Swinton and Pendlebury.—3rd February. 
Town Council. Wiring and fittings for 100 
louses, Clifton estate. (See 19th January issue.) 

Tottenham.—2nd February. Borough 
Council. Electric lamps for one year. M. Lindsay 
Taylor, town clerk, Town Hall, N.15. 

Worsborough.--26th February. U.D.C. 
Street lighting equipment. (See [9th January 
issue.) 


*Specifications may be inspected at the Commercial 
of Trade. 


Relations_and Exports Department, 
Thames House North, Millbank, S.W.1 (Victoria 9040). 
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ORDERS PLACED 


Birkenhead.—Corporation Education Com- 
mittee. Electrical installations in connection with 
the extensions and alterations to the Kirklands 
Secondary School (£1,178).—R. Gilmore (Liver- 
pool), in lieu of withdrawn tender. 


Burton - on - Trent.—Corporation Public 
Works Committee. Street lighting installation 
in Stapenhill Road (£1,535).—British Thomson- 
Houston Co., Ltd. 


Darlington.—Town Council. Provision of 27 
electric street lamps and fittings on the Haughton 
South housing site (£1,210).—North Eastern 
Electricity Board. 


Glasgow.—Transport Committee. Supply and 
installation of one 30,000 kW turbo-alternator set 
at Pinkston power station.—Metropolitan-Vickers 
Electrical Co., Ltd 


Luton.—Corporation Housing and Estates 
Committee. Electrical sub-contracting work in 
412 houses (£14,394).—Knights (Hendon), Ltd. 


Manchester.—Corporation. Electrical instal- 
lations in 97 houses at Northern Moor.—E. M. 
Evans & Son, Ltd. Electrical installations in 94 
houses at Northern Moor.—H. C. Taylor & Co. 


Newcastle-on-Tyne.—Corporation Educa- 
tion Committee. Electrical installation at the 
Ravenswood Road County Primary School 
(£5,495).—R. V. Hogg & Co. 

Northumberland.—Education Committee. 
Electrical installations in schools: —Newburn 
Westerhope County Primary School (£629).— 
Bonham Electrical and Engineering Co., Ltd. ; 
Whitley North County Primary and Modern 
Schools (£1,560). —Morris and Smiles; Newburn 
Hall County Primary School (£480).—A. 8. 
Lowery (Newcastle-on-Tyne); Seaton Valley New 
Hartley County Primary School.—Johnson & Son. 


Plymouth.—Corporation. Electrical installa- 
tion at the Barne Barton Primary School (£1,662). 
—W. G. Heath & Co. 

Wakefield.—Corporation Lighting and Open 
Spaces Committee. Supply, erection and fitting 
of twenty-one lanterns, control gear, lamps and 
Stanton concrete columns (£932).—G.E.C. 


CONTRACTS IN PROSPECT 


Particulars of new works and building schemes 

for the use of electrical installation contractors 

and traders. Publication in this section is no 

guarantee that electrical work is definitely in- 

cluded. Alleged inaccuracies should be reported 
to the Editors. 

Bristol.—Factory premises, Stillhouse Lane ; 
Bristol Manufacturers Ltd., Bedminster Bridge. 

Clinic (£24,000), Claremont Street, for T.C.; 
city architect. 

Brownhills.—Houses (52), with shops and 
flats, Bridge Road, Shelfield, for U.D.C. ; Jennings, 
Homer & Lynch, architects, 3-5, Church Street, 
Brierley Hill. 

Coventry.—Additional council offices at the 
south side of Earl Street; D. E. E. Gibson, city 
architect. 

Erection of Whitley Abbey School for E.C.; J 
Gilmartin (Coventry), Ltd., 32, Ashington Grove. 
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Derby.—Unity houses (68) at Chellaston 
for T.C. ; direct labour. 

Durham.—Corporation depot for the ( 
Council (£23,000) ; city engineer. 

Easingwold.—Grammar and modern sche |\s, 
for North Riding E.C.; Collins, Melvin & 1)y- 
architects, 21, Russell Square, Lon on, 


Eton.—Additions to Council offices for ; 
David Hartley, architect, 14, Mackenzie Stv-et, 
Slough. 

Farnworth.—Houses (68) at Plodder | aie 
Site ; J. H. Barton, surveyor. 

Hexham.—Houses (32) for the R.D.C. at 
Allendale, Ovingham and Newborough ; surveyor. 

Hull.—Offices, showrooms, &c., Wincoliilee 
and Charlotte Street; K. F. Topham, Longe oft 
Vark Estate, Beverley. 

Hunstanton.—Conversion of two wings at 
Sandringham into flats, for U.D.C.; J. Owen 
Bond & Son, architects, Mountergate, Nor wich 

Ilkeston.—Garage, Derby Road ; Ilkeston Co- 
operative Society, Ltd., South Street. 

Houses (86), Kirk Hallam Estate, for T.U.; 
borough surveyor. 

Jarrow-on-Tyne.—'Three-storied flats (24) 
372); H. T. Perkins, borough engineer, Town 


Leyland.—Houses for U.D.C. at Broadtiel! 
Estate. 10 and 20 flats, Marland Bros., Ltd., 2. 
Eden Street; 30, A. Threlfall Ltd., Farington 
Sawmills ; 20, J. Tomlinson, Sawmills, Towngate. 

London.—E.C.—Reconstruction, Harcourt 
Buildings, Inner Temple (£100,000; ; 5 Higgs & Hill. 
Ltd., builders, South Lambeth Road, S.W 

Baran. —Extensions to St. James’ Hospital 
(£300,000); Lansdown & Devereux, architects, 3, 
Gower Street, 

GREENWICH.—Nine shops, with eight maison- 
ettes and five flats over, Plumbridge Street. for 
B.C. ; borough engineer. 

Sr. Mary AxE.—Office block for E. Lumley & 
Sons, Ltd. ; John Mowlem & Co., Ltd., 91, Ebury 
Bridge Road, S.W.1 

(116), Wendelwerth 
Estate, for B.C.; C. Lovett Gill, architect, 41 
Russell Square, W.C.1. 

Manchester.—New Jews’ School at Wilton 
Polygon, Crumpsall; architects, Taylor & Young 

Newcastle - on - Tyne.—Warehouse, __Mel- 
bourne Street, for the Gibson Estate; Cackett, 
Burns Dick and McKellar, architects, 21, Ellison 
Place. 

Peterborough.--Secondary girls’ school, 
Eastholm (£140,000); architect and surveyor, 
Joint Education Board. 

Poole.—Houses (234), Waterloo Estate, foi 
T.C. ; borough engineer. 

Reading.—Omnibus garage, 
Road, for T.C. ; borough architect. 

Factory premises, Letcombe Street ; Milward & 
Sons, Ltd., 105, Broad Street. 

Scunthorpe. —Police buildings and_ court- 
house accommodation (£105,544), for Lindsey 
Standing Joint Committee ; H. Boot & Sons, Lti.. 
Sheffield. 

Wallsend.—Refraction Department building 
for Thermal Syndicate Ltd.; J. R. Rutherford & 
Sons, builders, Dene Joinery Works, Newcasti- 
on-Tyne. 
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